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ABSTRACT

This report describes the use of the paged version
of an associative (content addressable) computer memory
simulation called GIRS (Graph Information Retrieval System).
GIRS provides a convenient and efficient technique for the
dynamic insertion, retrieval, modification, and deletion
of data in a data base. Pointer manipulation is convenient
and paged GIRS is well adapted for concurrent operation on
more than one graph and therefore will handle shared and
distributed data bases. Users of a large data base could
have their own unique description of common data which might
be stored elsewhere. The paged version of GIRS allows for a
wide range of flexibilities, in which, at a minimum, a user
may leave many parameters to default. For maximum flexibility,
however, a user may include a user-embedded strategy and hence
may satisfy queries of various degrees of imprecision depending
on the inferential search technique used.

The implementation described here is in FORTRAN for the
PDP 11/45 computer system and is described in sufficient detail
to allow conversion to another computer or alteration of the
existing overlay structure.

ADMINISTRATIVE INFORMATION
This work was completed in the Computer Science Division of the Computation,
Mathematics, and Logistics Department under the sponsorship of NAVSEA 03F, Task
Area ZF 43411001, Work Unit 1808-009.

INTRODUCTION

This report describes the use, and to a lesser degree, the implementation of the
paged version of an associative (content addressable) computer memory simulation
called GIRS (Graph Information Retrieval System). GIRS provides a convenient and
efficient technique for the dynamic insertion, retrieval, modification, and deletion
of data in a data base. Pointer manipulation is convenient and paged GIRS is well
adapted to handle shared and distributed data bases. The flexibility of the paged
version of GIRS allows the user the option of leaving many parameters to default.
For maximum flexibility, however, a user may include a user-embedded strategy and
hence may satisfy queries of various degrees of imprecision depending on the infer-

ential search technique used.
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The implementation described here is in FORTRAN for the PDP 11/45 computer
system and is in sufficient detail to allow conversion to another computer or
alteration of the existing overlay structure.

Paged or OQut-Core GIRS is an extension of an existing version of GIRS as de-
scribed by Zaritsky-l* The original version will be referred to in this report
as "In-Core" GIRS. Out-Core GIRS is an implementation based on a report by Berko-
witz,z "Design Trade~Offs For A Software Associative Memory." Some familiarity

with In-Core GIRS is assumed and it 18 also assumed that the reader has access to

copies of both prior reports.

BRIEF DESCRIPTION
With Out-Core GIRS, a graph may be segmented and placed onto as many as 63

logically and physically separate regions called pages. Pages can be extended
in length~-i.e., in the number of associations stored, but not in the number of
addresses--as needed by a specified increment, called a continuant. Each page, g'
as requested, containa one or more continuants (logical records of uniform phys- |

ical length) as illustrated in the following diagram:

PAGE 1 PAGE 2 PAGE 3 PAGE 4
CONTINUANT 0 0 L 0
CONTINUANT 1 1 1
CONTINUANT 2 2
3

*A complete listing of references is given on page 149.
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Continuants may be used to further partition a graph or merely to hold an overflow of
data from a previous continuant. It is the continuant which is swapped from disk to
the GIRS buffer and back. The user determines the continuant size and also the
number of continuants which will reside in the GIRS buffer. The continuant size
determines the maximum number of nodes and links which may be defined for each page.
If a user chooses a buffer size which holds only one continuant and requests
just one page, then the system is similar to in~-core GIRS except for the capability

of automatic overflow to a new continuant.

MOTIVATION

The paged version of GIRS has several advantages over in-core GIRS and other
data manipulation facilities:

1. 1Its large data storage capability (see the section entitled "Limitations
and Memory Requirements").

2. Concurrent operation on more than one graph. Paged GIRS is ideal for
shared and distributed data bases. Each user of a large data base might be
assigned his or her own page to uniquely describe common data which might be
stored elsewhere. An example of this type of application is described by
Zaritsky.3

3. 1Its capability for a user—embedded strategy, which allows for the inclusion
of operations such as an inferential search to handle imprecise queries. This capa-
bility is described in the section on "Adding a User-Embedded Strategy."

In the near future, a paged hardware associative memory4 will be merged with

out-core GIRS. The result will be an enhanced system with high speed relational

processing.

it




MEMORY SCHEME

THE GIRS BUFFER

The GIRS buffer consists of four fields, represented by the four arrays, NODSPC,
LSTSPC, LNKSPC, and FLGSPC, from commons LVVIRl, LVVIR2, LVVITR3, and LVVTR4, respec-
tively, as was the case with the in-core version of GIRS. The buffer contains both
continuants and a directory for locating the continuants residing in the buffer.
The number of continuants that may reside in the buffer is unrestricted. It is fixed
by the user in variable LVNCOR in labeled common LVBUFR. The buffer location immedi-
ately preceding the beginning of each continuant is called the control point (CP) and
the directory is located at CPO.

THE CONTINUANT
Although each continuant requires an equal length of NODSPC, LSTSPC, LNKSPC, and
FLGSPC,* each field 1s composed of three "spaces': a "working space" and an "avail-

' as was the case with in-core GIRS, and a space for the header to de-

able space,'
scribe the state of the continuant. The header takes up eight cells,** two in each
of the four fields. The header is described in Table 1; the variables (from labeled
common LVHDVL) in brackets indicate the relative location from the beginning of the

continuant.

*It is convenient to refer to the length of any one of these arrays, instead of
all four, as being the continuant size. The continuant size requested by the user
must be a multiple of 64 (up to 960 on default), but the actual usable continuant
size 18 always two less than n*64 to account for the header.

**0n the PDP 11, a cell takes up the space of one word.

4
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TABLE 1 - THE CONTINUANT HEADER ;

NODSPC

a) The relative Mass Storage Address (MSA) of this con-
tinuant [THSMSA]

b) The REGister of Available SPace (REGASP) for this
continuant [REGAS]

= LSTSPC
a) This continuant’s page number [PAGENO]

b) This continuant’s relative position within the page
[CONTNO] .

LNKSPC

a) The size of this contlnuant’s "working space"
(number of insertions less deletions) [INSDEL]

b) The number of times this continuant has been accessed
since it was last brought into main memory [USECT]

FLGSPC

a) {HDRFLG] The continuant descriptor flags, if on, indicate
the following:

1) LVWRIT - The continuant has been modified since
it was brought into the buffer and therefore
must be written out to disk when either another
continuant is brought into the same segment
(control point) of the buffer or when the file
i1s closed.

2) LVNUSE - The continuant has not yet been used.
Either it has just been created or it has been
brought into the buffer and not yet accessed.

' This flag 1s turned off when the continuant 1is }

’ accessed.

b) An indicator of how recently this continuant was
brought into the buffer [READVL]

3




TR PREEER RN

!
‘§
|

If a user wishes to access information described in Table 1 and if the desired
continuant is the current continuant of the current page, then the user may do so by
adding the bracketed label to LVCTRL and using that quantity as an index to the
appropriate buffer array. For example, "Transfer to statement 10 if the continuant
read into the buffer most recently (making it the current continuant of the current

page) has not yet been accessed:"

IF((FLGSPC(LVCTRL + HDRFLG) .AND. LVNUSE) .NE. 0) GO TO 10.

THE DIRECTORY

The directory 1is a continuant without a header. It is never taken out of the
buffer and is located at the beginning of the buffer. Its size (within each of the
four fields of the buffer) is determined by the number of continuants residing in the
buffer (LVNCOR) and is calculated as follows:

LVDRSZ = 64 * ((LVNCOR/64) + 1)

Each control point is stored as the sink node (integer value) of a triple where
the source node is the "continuant number + 1" and the link is the page number. The

directory address for the triple 1s determined as follows:

LOC = (Page No. + Cont. No + 1) Mod (LVDRSZ)




THE BUFFER COMPOSITION
A typical buffer may be illustrated as follows:

Location Length Contents
NODSPC LSTSPC LNKSPC FLGSPC
1 1 LVDRSZ
Directory ]
Cpl
LVHDRS { Continuant Header
LVVSZE
CP2 Body of Continuant :
Continuant Header
Body of Continuant |
i
CPn .
Continuant Header
LVPGHD
Body of Continuant
' where: CPl = LVDRSZ
1 CP2 = LVDRSZ + LVHDRS + LVVSZE
? CPn = LVDRSZ + (n-1) * LVPGHD
1 LVHDRS = 2

LVPGHD = LVHDRS + LVVSZE
LVVSZE = continuant size as defined by the user

INITIALIZATION OF THE GIRS BUFFER

As for In-Core GIRS, the buffer is initialized by calling subroutine LVSETP.
The available space (AS) ring 1is identical to that in the In-Core version except
that as many copies of it will be placed in the buffer as there are continuants re-

siding in the buffer. é
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LSTSPC
a) The page number of the continuant

zero

LNKSPC

b) Access count = 0

FLGSPC
a) Continuant descriptor flags = 0

LVREGS

COMMON LVBUFR

The internal names for each variable are noted in brackets.
LVVSZE - Single array length* of the continuant

[PAGSZE] = (n*64) ~2 where 1 <n < 8
LVHDRS - Single array length of the header

[HDRSZE] = 2

LVPGHD - Single array length of the combined continuant and header

[PAGHDR] = PAGSZE + HDRSZE = n*64 where 1 < n < 8

*The four arrays--NODSPC, LSTSPC, LNKSPC, and FLGSPC~~are of equal length.

8

Y

a) The number of spaces in the continuant which have been removed from AS = 0 *
f
|

The values in the continuant header as described in Table 1 are initialized as

follows:
NODSPC
a) The relative block address of the continuant on the disk file as computed
by LVSETP
b) REGASP = ]

b) Continuant numbers as assigned in order of their creation, beginning with

b) Continuant I/0 history set to the current value of LVRCNT from common

Subroutine LVSETP initializes all the continuants requested through array LVSTAK

and upon completion brings page one, continuant zero, back into the buffer.

Common LVBUFR contains all the variables for determining of the memory buffer
size and the continuant locations on disk. The order in which the variables are

listed here does not necessarily match the actual order as shown in Appendix A.

. 4
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LVBKSZ - Number of blocks (256 words each) required to hold one continuant
on disk 1
[BLKSZE] = 4 * PAGHDR/256

LVPGH4 - Total length, in words, of one continuant
[PAGHD4] = 4 * PAGHDR

LVNCOR - Number of continuants which reside in the in-core buffer [INCORE]

LVDRSZ

Single array length of the in~core directory. It must be a multiple
of 64 :
[DIRSZE] = 64 * ((INCORE/64) + 1)

LVBFSZ - Total single array length of the in-core buffer. NODSPC, LSTSPC,
LNKSPC, and FLGSPC are all dimensioned to this value

[BUFSZE] = DIRSZE + (INCORE * PAGHDR) '

LVDRBK

Number of blocks required to hold the in-core directory on disk
[DIRBLK] = 4 * DIRSZE/256

LVMSAD - Location on disk (relative block number) of the in-core directory
{MSADIR] = 2

REPRESENTATION OF NODES AND LINKS

Before nodes and links may be used in a graph, they must be assigned to a page
and given a random number which is unique to that page. This is accomplished by
calling subroutine LVGRN. Page numbers can be either specifically requested by the
user (1 < LVREQP(l) < 63) or assigned by LVGRN (LVREQP(l) = ~1) to a new page.

The random number returned is {n the range of 1 to LVVSZE (the continuant size) and

the same sequence of random numbers is repeated for each page. The total number of
nodes and links which the user may define for any one page may not exceed LVVSZE or
the program will terminate. Unless the default values are modified, nodes and links

have the following form:

15 10 9 0

Page No. Random Number




PAC” AND CONTINUANT DETERMINATION FOR THE TRIPLE

Page Determination

Subroutine LVINEX determines the page (and continuant) on which a triple is
placed. The information needed for page placement is extracted from the source node
at the time of insertion. 1If the source node is fully defined (from subroutine
LVGRN), the prefix determines page placement. If the source node is not fully de-
fined, 1t is expected to have one of the following values:

-1, Place the tr’‘ple on a new page
o, Place the triple on the current page
< n < 63, Place the triple on page n
In all these cases, LVINEX will call LVGRN to fully define the source node.

A request to place the triple on a new page is a special case. Two variables
are used to compute a page number. LVHAPG, from common LVREGS, is an internal
counter which keeps track of the highest page number in which there has been an
insertion or for which a random number has been generated. LVHREQ, also from
common LVREGS, is set by the user at the beginning of the program. This variable
defines the number of pages created prior to execution of the program. During the
course of execution, if LVHAPG(l) exceeds LVHREQ, continuant zero of a new page is

created and LVHAPG(l) is incremented by one.

Continuant Determination

Before an insertion, deletion, or retrieval may take place, the particular
continuant must be determined. If the user does not specify a continuant, all the
continuants of the requested page will be uxamined in sequential order until either
the requested function 18 found or the set of continuants for that page is exhaust-
ed. If the function does not exist, the triple is placed on the (sequentially)
first continuant of the requested page which has available space. The continuant
request is made with variable LVREQP(2) from labeled common LVREGS, which may take

the following values:

0<n < 63, Continuant n is requested

-1, New continuant is requested

=2, Continuant is unspecified (default)

-3, Current continuant if requested page 1is

current page

10




If a value is to be added to a 1ist that has heen specifically placed on a
particular continuant, but a different continuant 1is specifically requested, sub-
routine LVREOR reports an error. However, the insertion proceeds with the entire
list moved onto the newly requested continuant.

With judicious use of subroutine LVREOR, two continuants may be HERGEd2 and

also a list may be SEPARATEdz from one continuant and placed on another.

THE FLAG FIELD
The flag field, contained in FLGSPC in Common LVVTR4, consists of eleven one-
bit flags and two two-bit flags:

FLGSPC

14 13 12 11 10 9-8 0 1 2 3 4 5 6-7

Each flag describes a different aspect of the contents of the associated location
in the buffer (Table 2). The first seven flags are the same as those for in-core
GIRS.

11




TABLE 2 - THE FLAG FIELD

FLAG FLAG VALUE CONTENTS OF ASSOCIATED LOCATION

Flag © 27 Head of a multivalued list.

6

Flag 1 2 Location already occupied.

Flag 2 25 A value on a multivalued list.

Flag 3 24 A node or link value. Does not refer to the actual
contents of the location. Rather, the location value
itself is used as a random number to define either a
node or a link.

Flag 4 23 Head of a multivalued list which has been modified
either by an insertion or by an indexed deletion, thus
bypassing the 'saved index" upon retrieval feature.
(See the description of Subroutine LVFNV for further
details.)

Flag 5 22 Head of a conflict list.

Flag 6-7 21 + 20 Type of value contained in the location:

00 Random number
01 Numeric data
10 Continuing string of Hollerith data
11 The only, or final, cell in a
Hollerith data string
Flag 8-9 28 + 29 Type of triple contained in the location:
00 NODE LINK value
01 NODE value NODE
10 value LINK NODE

Flag 10 2lo MVL backward continuation flag. This continuant does
not contain the beginning of the list. A portion of
this function resides on a lower-numbered continuant.

Flag 11 2ll List forward continuation flag. This continuant does
not contain the end of the list. A portion of this
function resides on a higher-numbered continuant.

Flag 12 212 Inhibit reorganization of this list onto another
continuant.

Flag 13 213 Head of a list which is a non-movable continuation
of a list on some other continuant.

Flag 14 214 Pointer to sequence space.

12
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DISK FORMAT
A saved GIRS file contains (in sequence) the following information: System

values from the labeled commons, up to 228 user identifiers from labeled common
LVUSER, variables for generating or continuing the random number sequence for up
to 64 different pages, a copy of the directory of the continuants residing in the
buffer when the program terminated, a directory containing the disk locations (re-
lative tc the beginning of the file) of all the continuants in the system, and
copies of all of the continuants in the system.

The continuants are sequentially placed onto the file in the order of their
creation. At the beginning of a "creation" type program, empty copies of all
requested continuants are placed onto the file in sequence of increasing pages
and continuants. After that, continuants are placed onto the file as they are
created.

Also, at the beginning of a creation type program, sixteen blocks are allo-
cated for the "out-core" directory. Each block holds the relative locations for
the continuants of four pages. Otherwise, the block contains zeros.

Table 3 describes the disk format for a GIRS file which has been saved.
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TABLE 3 - THE DISK FORMAT

Relative
Location
(in blocks)

Size
(in blocks)

Contents

0

1

GIRS system variables from labeled commons
LVREGS, LVRAND, LVBUFR, and LVVSEQ. Also,
up to 228 user identifiers from labeled
common LVUSER.

LVNTBL (256) from labeled common LVRAND.

LVDRBK

Directory of continuants residing in the
buffer. LVDRBK = ((LVNCOR/64)+1)/64)

LVDRBK+2

Directory containing the locatious
(relative to the beginning of the
file) of all continuants from pages
1-40

LVDRBK+2+n

Out-core directory for all continuants from
pages n*4+1 to n*4+4 where 0<n<15.

LVDRBK+18

LVBKSZ

Page 1, Continuant O

LVBKSZ = LVVSZE/64

(the continuant size, LVVSZE, must be a mul-
tiple of 64)

LVDRBK+18
+LVBKSZ

LVDKSZ

Page 1, Continuant 1 or Page 2,
Continuant 0; continuants are placed sequen-
tially as they are created.

LVDRBK+18
+n*LVBKSZ

LVDKSZ

nth continuant to be placed onto the
file.

*Each block contains 256

words.




PAGING SCHEME

GENERAL DISCUSSION

All the general 1/0 for out-core GIRS is handled on the PDP-11 computer by two
RT-11 System Subroutine Library routinec: TIREADW and IWRITW. These two routines
operate in a block-oriented, random access, unformatted mode. They are called by
four GIRS routines: LVPAGR and LVPAGW, to read in and write out the continuants;
and LVDRRD and LVDRWR, to read in and write out any of the sixteen directories of
continuant locations on disk. The I/0 channels are initialized when GIRS subroutine
LVSETP calls RT-11 System Subroutine Library functions: ICSI, IGETC, IFETCH, IENTER,
and LOOKUP. The new channel is closed when GIRS subroutine LVDUMP calls subroutine
LVCLOS which in turn calls System Subroutine Library routine CLOSEC. Since only six
GIRS subroutines interact with the RT-11 System Subroutine Library, the I/0 functions
are relatively isolated. This leaves an otherwise portable all FORTRAN package.

I/0 FOR THE DIRECTORIES OF DISK LOCATIONS OF CONTINUANTS
There are sixteen out-core directories with enough space to locate up to 64 con-
tinuants for each of 64 pages+ on disk. Each directory has 256 words (one block) to
locate the continuants for four consecutive pages: 1-4, 5-8, . . . etc. The direc-
tories are located on relative locations LVDRBK+2 through LVDRBK+17 of the disk file.
Only one directory at a time is stored in main memory in array LVOTDR(256) in labeled
common LVREGS. To find the desired location within the directory three variables
also from labeled common LVREGS are needed: LVDRPG, LVDIRC, and LVOTLC. LVDRPG con-
tains the current directory number as determined by the last requested page.
LVDRPG = (Page No. =-1)/4 + 1
(value range = 1-16)
LVDIRC determines the quadrant number within the directory for the requested page.
LVDIRC = Page No. - 4% (LVDRPG ~1)
(value range = 1-4)
LVOTLC is the position within the directory of the disk location for the requested
page and continuart number.
LVOTLC = 1 + 64*(LVDIRC -1) + Cont. No.
(value range = 1~256)

*Practical considerations limit the number of pages to a maximum of 63, not 64.
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1/0 FOR THE CONTINUANTS
1/0 for the continuants is controlled by an 1/0 executive routine, LVEXCH.

LVEXCH takes as input a requested page and continuant number, LVREQP(l) and
LVREQP(2) from labeled common LVREGS, and either confirms its current residency in
the GIRS buffer or brings it into the buffer. In either case, the current page
(LVCUPG(1l)) and LVCUPG(2) from labeled common LVREGS) is updated to the requested
page.

The general flow of LVEXCH is as follows:

1) Call LVDRCT to search the in-core directory and determine whether the re-
quested page and continuant (REQ(P,C)) are in the buffer. If so, update the "current
page" register and return.

2) Call LVMSA to bring into main memory the correct "Directory of Continuant
Locations on Disk" if necessary and then determine whether the continuant exists and
if so, its location on disk.

3) Call LVOPEN to make a control point ("continuant block'") available in the
GIRS buffer. If the buffer contains more than one continuant block, call LVALUE to
determine (using the continuant header values) which in-core continuant is of least
value. If the current continuant has been modified since it was brought into the
buffer, write it out to disk. (The algorithm used for this determination is dis-
cussed in the next section.)

4) Call LVPAGR to bring the requested page into the GIRS buffer.

5) Update the “current-page" register (LVCUPG()).

6) Call LVRPLC to update the In-~Core directory.

7) Call LVSUM to update the new continuant header and then return.
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PHILOSOPHY é
The philosophy used by Out-Core GIRS for bringing in continuants is generally é

known as "demand paging,"

that is, a continuant 1s brought into the buffer only when
it is specifically requested. However, any continuant presently residing in the
buffer must be saved before it is written over if it has been modified by an in-
sertion or deletion. Furthermore, if the buffer holds more than one "continuant
block," a specific continuant must be selected for removal.

Subroutine LVALUE contains the formulaf used for this purpose. It is a modifi-
cation of an optimization formula designed for the Control Data Corporation (CDC)

Interactive Graphics Data Handler.6

Each continuant has a desirability value computed from values stored in the
header of that continuant. The continuant with the lowest desirability value is

either written over or written out to disk, of course. The formula is:
value = A * order + B * usage + C * gpace + D * write

where the weighting factors A, B, C, and D sum to 100. The weighting factors are
set as follows: A = 15.0, B = 20.0, C = 15.0, and D = 50.0. Order is a measure of
how long the continuant has been in core. Continuants most recently read in are
weighted more heavily. Usage is the ratio of the use count for an individual con-
tinuant to the total usage for all the continuants in the buffer at the time of the
computation. Usage is defined as the sum of all calls to subroutines LVINEX, LVFDEX,
and LVDLEX which reference a particular continuant from the time that continuant was
read into the buffer. Space refers to the fill ratio of the continuant. The em-
phasis of the fill ratio varies with the type of computer run. For a creation type
run, a half-filled continuant is emphasized and for a production type run, a 5/8 to
7/8 filled continuant {s emphasized and an empty continuant is deemphasized. The
vrite parameter greatly emphasizes a continuant which has been modified because of
the immediate 50 percent savings in disk I/0 if the present continuant does not have

to be written out to disk prior to reading in the requested continuant.

fThis formula was devised by Mr. M. Haas, formerly with CDC and with DTNSRDC.
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USER-CALLABLE GIRS SUBROUTINES

INITIALIZATION
Getting Started
To execute a GIRS program, the following labeled commons and declarations should

be included in the driving program:

REAL*4 DEFEXT,LVCORE

; LOGICAL*1 LVSTP,LVSNGL,LVNXTR,LVIN],LVIN2,LVFDI,

COMMON

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

LVFD2,LVDL],LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,
LVFD4,LVDL4,LVINS,LVCRNT

/LVARGS/ LVFUNC,LVVARG,LVVPOS,LVVIYP,LVVAL,LVVNVL,LVSKIP,
LVVTR,LVVINC,LVNDXN,LVVALS(10),LVTYPE(10)
,LVSRSF,LVLNSF,LVSNSF,LVNTYP

/LVVSEQ/ LVSIZE,LVSEQl,LVSEQ2,SEQSPC(1)

/LVRAND/ LVKPRM,LVKS,LVKY,LVKDY,LVKDX,LVTEMP,LVLIST,LVNTBL(256)

JLVVTR1/ NODSPC(buffer size)

JLVVTR2/ LSTSPC(buffer size)

/LVVTR3/ LNKSPC(buffer size)

/LVVTR4/ FLGSPC(buffer s.ze)

/LVCRNT/ LVVGSP,LVCTRL,L.:TR1,LVLSTV,LVNFRE,LVFREE,
LVDREG,LVVMSA,LVPGLC, LVCRNT

/LVBUFR/ LVVSZE,LVNWCH,LVOLCH,LVCMPR,LVPGHD,LVBFSZ
LVDRSZ ,LVNCOR ,LVHDRS , LVMSAD,
L.VSFSZ ,LVBKSZ , LVDRBK, LVPGH4

/LVREGS/ LVCUPG(4),LVREQP(4),LVLVPG(4),LVMSAR,
LVHRPG,LVNMSA, LVHAPG(2) ,LVRCNT, LVUCNT, LVDRPG,
LVDIRC,LVOTLC,LVOTDR(256),
LVRWBF (4*continuant size)

/LVPRAM/ LVBFLC,LVLNTH,LVVERR,LVERNO,LVBNRY,LVBCD,LVMODE,LVPGS,LVLUN

/LVRUN/ LVRNTP,LVCORE

/LVSTAK/ LVLEVL,LVNVAR,LVSTAK(140)
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& COMMON /LVMASK/ LVWRIT,LVNUSE,LVNWCN,LVMSK3,LVMSSF,LVMSPF
COMMON /LVSWIT/ LVSTP,LVSNGL,LVNXTR,LVINl,LVIN2,LVFDI,

1 LVFD2,LVDL1,LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,
2 LVFD4,LVDL4,LVIN4

COMMON /LVUSER/ USER(228)

COMMON /LVUTIL/ FILSPC(39),DEFEXT(2)

Note:
- 1) A user may place up to 228 identifiers in Common LVUSER. These identifiers

will automatically be placed on disk if a file is created.

2) 1f the "swap USR" function* of the RT-11 operating system for the PDP-11
. computer is on (default), then COMMON /LVUTIL/ should be placed at the end of the
set of labeled commons to prevent its being swapped out of main memory. If this
labeled common is swapped out of main memory, the operating system as well as the

program will go down as soon as the input and output file names are read in. If

this common block is placed at the end and the system still goes down, either
"SET USR NOSWAP" or try placing a dummy array in front of the common.

The following declaration and labeled commons should be included in all sub-
routines in which there are GIRS operations:

LOGICAL*] LVSTP,LVSNGL,LVNXTR,LVIN1,LVIN2,LVFDI,

1 LVFD2,LVDL1,LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,
‘f 2 LVFD4,LVDL4,LVIN4,LVCRNT .
. COMMON /LVARGS/ LVFUNC,LVVARG,LVVPOS,LVVTYP,LVVAL,LVVNVL,LVSKIP,
1 LVVTR,LVVINC,LVNDXN,LVVALS (10),LVTYPE(10),
2 LVSRSF,LVLNSF,LVSNSF, LVNTYP
COMMON /LVREGS/ LVCUPG(4),LVREQP(4),LVLVPG(4),LVMSAR,
1 LVHRPG,LVNMSA,LVHAPG(2) ,LVRCNT,LVUCNT, LVDRPG,
2 LVDIRC,LVOTLC,LVOTDR(256),LVRWBF(512)

*The "swap USR" function will swap out of main memory the first 2000 words of
a user’s program in order to bring in RT-11 system :outines.
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COMMON /LVSWIT/ LVSTP,LVSNGL,LVNXTR,LVIN],LVIN2,LVFDI,

1 LVFD2,LVDL],LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,

2 LVFD4,LVDL4,LVING

If Subroutine LVDUMP is to be called from a subroutine, the following labeled
COMMON is needed:

COMMON /LVPRAM/ LVBFLC,LVLNTH,LVVERR,LVERNO,LVBNRY,LVBCD,

1 LVMODE,LVPGS ,LVLUN
i In order to initialize the GIRS buffer and the random number generator, LVSETP
3 1 must be the first GIRS subroutine called. The following variables must also be de-
fined prior to the call to LVSETP and any calls to LVGRN:
LVSTAK() LVSIZE LVKPRM
< LVVSZE LVNCOR LVRNTP k
) LVHRPG LVMSPF+ LVMSSF* r
LVSFSZ*

These variables are described in subsequent sections on LVSETP and LVGRN.

The letters "LV" must not be used to begin subrouiine and variable names. These

initial letters are reserved for GIRS. I
The user must first decide on a continuant size (LVVSZE), which determines the %

maximum number of nodes and links that may be defined for a given page. Its value

must be (n*64)-2, n > 0.++ Next, the user must decide how many continuants may be

present in core simultaneously (LVNCOR). This vzlue will determine the in-core

N directory size (LVDRSZ) as computed by LVSETP to be 64*%((LVNCOR/64)+1). Conse-

v quently, the space needed for each of the four fields (NODSPC, LSTSPC, LNKSPC, and

4 FLGSPC) of the GIRS buffer is

64% ((LVNCOR/64)+1) + LVNCOR*(LVVSZE+2)

The user must then decide whether "Sequence Space" will be used. If so, LVSIZE is
set to that value; otherwise, LVSIZE is set to l. Also, the user must dimension

array LVRWBF from Common LVREGS to:

4*(continuant size+2)

Note that this dimension must be a multiple of 256.

*These variables have default values and need be defined only i1f the node
suffix and prefix sizes are modified.

++when used with GIRL, it must be = multiple of 64.
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GIRS expects a program to do one of the following things:

-

1) create a new graph 4

2) update an old graph

3) query an old graph
LVRNTP must be set to one, two, or three to indicate the type of program to be
executed.

It is more efficient for pages (and continuants of those pages) to be initial-
ized at the beginning of execution of a program than to be created on demand. Set
LVHRPG to the highest page number desired. There is a limit of 63 pages unless
LVSFSZ 1s modified. LVSFSZ is the node suffix size and has a default size of ten i

bits, which allows for a maximum continuant size of 210-1 or 1024. The prefix
size 18 therefore six bits which allows for 26-1 or 63 pages. Changing the suffix
size will modify these upper limits accordingly. If LVSFSZ is modified, the prefix

A

and suffix masks, named LVMSPF and LVMSSF, must be updated accordingly. For example,
1f LVSFSZ is set to 12, set
LVMSPF to 170000
and LVMSSF to 1777

Continuants for each page may be initialized as follows:

Set the Ith location in array LVSTAK() to the number of continuants de-
sired (beyond the zeroth) for page I. There is a limit of 63 extra continuants per
page. Set the rest of the 140 locations in LVSTAK() to zero.

To initialize the random number generator (LVGRN), set LVKPRM to the first prime
number >(YLVVSZE)/2.

Finally, before calling LVSETP, an output file to contain error statements
should be assigned a logical unit number (LVLUN). The following statements, for
example, will work on the RT-11 operating system for the PDP-11 computer:

LVLUN = 17
CALL ASSIGN(17,’SY:ERROR.ERR’,12)

When an identifier is defined by the random number generator (LVGRN), it 1is
given a prefix (a page definition) and a suffix (a random number, unique to that
page). The user must assign the prefix via LVREQP(l). The value range for i
LVREQP(1) 1s 1 to 63.

Note that if LVDUMP 18 called, up to 228 variables may be automatically saved
at the end of a program if they are placed into COMMON /LVUSER/.
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Subroutine LVSETP

Function:

Inirializes the 1/0 channels for the files containing the old and new graphs.
Initializes those variables needed for Subroutine LVGRN. 1Initializes the in-core
and out-core directories. Initializes all requested continuants and places them
onto disk.

Calling Format:

CALL LVSETP
Input Parameters:

(In COMMON /LVREGS/)

LVHRPG Highest initially requested page. No default.
(In COMMON /LVRAND/)
LVKPRM First prime number >(vLVVSZE)/2.
(In COMMON /LVBUFR/)
LVVSZE Continuant size; similar to MEMSZE from in-core
GIRS. No default.
LVNCOR Number of continuant slots in the in-core GIRS
buffer. No default.
LVSFSZ Node suffix size, default is ten bits.
(In COMMON /LVRUN/)
LVRNTP Type of runm:

= 1 Create a new graph (default)
= 2 Update an old graph
= 3 Query an old graph

Comments:

LVSETP must be the first GIRS subroutine called by the driving program since
it is the main initialization routine. Before initializing the GIRS buffer and
other tables, the user is prompted at the teletype for file names for the old and
new graphs. The user response must include both names, in command string format,
even if only one 1s needed. The default extension for both file names is .GRF.

LVSETP is in overlay region 1, segment “SETPOP".
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Program Length:

26158 142110
Subroutines Called:
LVFECH LVDRWR
LVGRN LVMSA
LVPAGW LVFIND
LVNSRT LVPAGR

ICSI
IGETC
IFETCH
IENTER
LOOKUP

Called by the Following Subroutines:

LVNPAG
LVNCON
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Subroutine LVGRN

Function:

Assigns a page and "random number," which is unique to that page, to a given

GIRS identifier.
Calling Format:
CALL LVGRN (NODE)
Input Parameters:
(In COMMON /LVREGS/)
LVREQP(1) Requested page number

= 0, define an identifier on a new page.
1 < n < 63, define an identifier on page n.
(In COMMON /LVRAND/)
LVLIST Number of identifiers to be assigned random
numbers. Default is one.

OQutput Parameters:

(Format Argument)
Node Contains generated random number. It must be
dimensioned to "LVLIST" if LVLIST > 1.
Comments:

For each page, a repeatable sequence of unique random numbers is generated in
the range of 1 to LVVSZE. LVLIST numbers are generated per call. An attempt to
define more than LVVSZE number of identifiers for any one page will terminate the
program unless a random number has been "undefined" by Subroutine LVRTRN. Identi-
fiers must be integers. The generated sequence has been previously described by
Berkowitz2 and Zaritsky.l
Equivalent GIRS Code:

Identifiers may be defined in GIRL in at least two ways. At the beginning

of each routine, a list of identifiers may be defined for page n in the follow-
ing manner:
G DEFINEn NODEl,..., NODEk
Identifiers may be given random numbers at any time with the following code:
LVREQP(1) = "page number"
G $°NODE1
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Identifiers may also be defined during the execution of an insertion, as discussed
further under "Insertion."

Program Length:

7508 48810

Subroutines Called:
LVLFSH
LVEXCF.
LVERR
Called by the Fellowing Subroutines:
LVSETP
LVINEX

RETRIEVAL OF VALUES
Discussion

Value retrieval is overseen by the find executive routine LVFDEX. This routine
brings in the proper continuant so that the lower level routines LVFIND and LVFNV may
search for the desired function and value. If the continuant is not specified (de-
fault), all the continuants of the requested page will be searched in sequential
order until either the function is found or all the continuants have been examined.
If the continuant has been specified and the search is to be from "top-to-bottom,"
the search will proceed to the next higher numbered continuant only if FLAG-1l1 has
been set for that list. If the continuant has been specified and the search is to be
from "bottom-to-top," the search will proceed to the previous (lower-numbered) con-
tinuant only if FLAG-10 has been set for that list.

LVFDEX expects the user to provide two find strategy routines: USRFD] and
USRFD2. USRFD1 precedes the actual retrieval, but it is skipped if LVFDl is .FALSE.
(default). The retrieval may be skipped if LVFD4 is set within USRFD1 to .FALSE.
(default is .TRUE.). USRFD2 follows the retrieval but it is skipped if LVFD2 is
+FALSE. (default). If USRFDl 1s called, LVFD2 may be modified by LVFD3. USRFDl and

USRFD2 cannot be used recursively.
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Subroutine LVFDEX

Function:
a) Calls user find strategies USRFD] and USRFD2, skipping the retrieval 1if
LVFD4 is .FALSE.
b) Brings in the proper continuant or sequence of continuants ({f there 1is
no specific request) in preparation for the retrieval.
¢) Breaks up LVFUNC and LVARG into their prefix (page) and suffix (random
number) components.
d) Oversees the following operations:
1) function address computation.
2) determination of function existence. If the
function does exist, then
3) location of function within the continuant (since
it may not be first on the conflict 1list, and may
therefore reside anywhere in the continuant).
4) determination of whether the function is an SVL or MVL. 1
5) 1location in continuant of preceding function on
the conflict list. g
6) retrieval of the IFCSth value (and its location)
of the type indicated, from the top or bottom
(depending on the sign of IPOS) of a list of

values of a specified function. i

Calling Format: :
Call LVFDEX(INDEX, INDXAD,KFUNC,KARG,SAVCON)

Input Parameters: I
(In COMMON /LVARGS/) |
LVFUNC Link of the triple, also known as the function. The
value in IFUNC must contain both a prefix (page number)
and a suffix (random number) as defined by a call to LVGRN.
LVVARG Source node of the triple, also known as the argument of
the function. The value in IARG must contain both a prefix

(page number) and a suffix (random number) as defined by
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LVVPOS

LVVTYP

LVSKIP

LVGRN. The source node prefix determines the page placement
of the function and hence the page on which to search.
Position in the multivalue 1list, IPOS locations from the top
(1f IPOS is positive) or from the bottom (if IPOS is negative).
If ITYP is specified, only that type of value 1is considered in
determining the position.

Type of value to be retrieved:

= 0 Random number plus page

= ] Integer data

= 2 Hollerith data

= 3 No specified type (default value)

Saved-index defeat switch. If LVSKIP = 1, the saved-index
operation is skipped; otherwise the saved-index feature is in
effect. LVSKIP can be set either at the start of the program
or just before a call to LVFDEX (after which it may be reset).
The saved-index feature 1s described by Zaritsky.1

(In COMMON /LVREGS/)
LVREQP(2) Requested continuant:

= =2 continuant unspecified

0 <n < 63, continuant n is requested

(In COMMON /LVSWIT/)

LVFD1

LVFD2

= .TRUE. call user’s first retrieval strategy
routine.

= .FALSE. skip user’s first retrieval strategy
routine (default)

= ,TRUE. call user’s second retrieval
strategy routine.

= ,FALSE. skip user’s second retrieval

strategy routine (default)

(Input from USRFD1]

LVFD3
LVFD4

may be used to modify LVFD2
= L,TRUE. proceed with the retrieval (default)
= LFALSE. skip the retrieval
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(Formal Parameter Set)
The formal parameter set is needed by LVFDEX when the saved-index option is

to be used. The parameter set consists of five variables, each of which must be

unique for each new call to LVFDEX involving a saved index.

KARG Source node associated with a particular call to LVFDEX
KFUNC Link associated with a particular call to LVFDEX
INDEX Position in the list of the value retrieved from

the most recent call to LVFDEX. TIf INDEX is negative,
it 1s the position from the bottom of the list.
INDXAD Location in continuant SAVCON of the value retrieved
from the most recent call to LVFDEX
SAVCON Continuant on which list resides
Output Parameters:
(In COMMON /LVARGS/)

LVVPOS Set to 1 (default value)
LVVTYP Set to 3 (default value)
LVVAL Retrieved value (LVVPOSth value of the type LVVTYP).

LVVAL is set to LVVARG 1if the value cannot be found.
LVVTR If the LVVPOS'" value of the LVVIYP exists,
LVVIR = 1; otherwise LVVIR = -],
(In COMMON /LVREGS/)
LVCUPG(1l) Current page. If LVVIR=1, LVCUPG(l) is set to the page
containing the requested function.
LVCUPG(2) Current continuant. If LVVIR=1, LVCUPG(2) 1s set to the
particular continuant containing the requested function.
Equivalent GIRL Code:
C SET LVREQP(2) TO THE REQUESTED CONTINUANT, IF DESIRED.
G NODE+LINK.tsJ

where t 18 the type of value to be retrieved:

- " Identifier (node defined by LVGRN)
=, Integer value
=/ Hollerith value
= "blank" Any type value
28




8 i8 the indicating direction of search:

= + or
"blank" Search from top of list
- - Search from bottom of list
J 1is the same as IPOS (=LVVPOS)
Program Length:
12548 68610
Subroutines Called:
LVSTAC LVFIND LVRTSH LVBOTM
LVPOP LVFNV LVEXCH
Called by the Following Subroutines:
LVDLEX LVINEX LVINCL
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RETRIEVAL OF MVL INDEX OF GIVEN VALUE OF A FUNCTION (INCLUSION)
Subroutine LVINCL

Function:

Determine the first MVL position of a given value.
Calling Format:
CALL LVINCL

Input Parameters:
(In COMMON /LVARGS/)
LVVINC Value on which the 1list position is to be determined

Output Parameters:

(In COMMON /LVARGS/)

LVVPOS First position in the MVL in which the indicated value
is found
LVVINC = | Desired value has been found on the MVL

= -] Desired value has not been found on the MVL
LVVTR Same as LVVINC
Equivalent GIRL Code:

Use of the GIRL inclusion operator can best be explained with three examples.
Further discussions and examples are given in Berkowitz.5
Assume for all examples that the source node 1is NODE and the link is LINK:
Example 1. Delete value3 on the MVL
G NODE+LINK-.:value3
Example 2. Determine the position of valuei (if such
a value exists) on the MVL and name it
INDEX; otherwise transfer to fail.
G NODE+LINK  valuei/fail’:INDEX
Example 3. Replace valuel on the MVL with value2.
G NODE LINK: valuel value?
Program Length:
2308 152

10

Subroutine Called:

LVFDEX
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INSERTION

Discussion

The 1insertion operation is overseen by the Insert Executive Routine LVINEX.
This routine ensures that the tripl: is completely defined and then determines
placement of that triple. If the triple is already fully defined, the requested
page 1s determined by the prefix of the source node (LVVARG). It is in the domain
of insertion that a new page or continuant can be requested. If a particular con-
tinuant 18 not requested and the function did not previously exist, the triple is
placed on the (sequentially) first continuant with available space. If a value is
to be added to a list that has been specifically placed on a particular continuant,
but a different continuant is specifically requested, subroutine LVREOR reports an
error. The insertion proceeds, however, with the entire list moved onto the newly
requested continuant.

LVINEX expects the user to provide two insertion strategy routines:
USRIN] and USRIN2. USRINl precedes the actual insertion, but it is skipped if
LVINl is .FALSE. (default). The insertion may be skipped if LVIN4 is set within
USRIN] to .FALSE. (default is .TRUE.). USRIN2 follows the insertion, but it is
skipped if LVIN2 1s .FALSE. (default). TIf USRIN! is called, LVINZ may be modi-
fied by LVIN3. USRINl and USRIN2 cannot be used recursively.
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Subroutine LVINEX

Function:

a) Calls user insertion strategies USRINl and USRIN2, skipping the insertion
if LVIN4 is .FALSE.

b) Ensures that the source node, link and, i1if a random number, the sink node
are all completely defined (contain both a prefix and suffix).

¢) Determines on which page and continuant to place the triple and brings
that continuant into the buffer, if necessary.

d) Oversees the actual insertion by Subroutine LVNSRT.
Calling Format:

CALL LVINEX

Input Parameters:
(In COMMON /LVARGS/)
LVFUNC Link of the triple, also known as the function.

A fully defined link contains a prefix* (page

number) and a suffix (random number) as given

by LVGRN.

=0 Define the link with a prefix set
to the current page

=1 <n < 63 Define the link with a prefix set
to n

LVVARG Source node of the triple, also known as the

argument of the function. The prefix of

LVVARG determines on which page to place the

triple. A fully defined node contains a prefix and

*Unless modified by the user, the prefix consists of the leftmost six bits of
the node or link.
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a suffix as given by LVGRN. Otherwise,

it et S

SRS 2T

: = -] Place triple on a new page and define the node :
’ = 0 Place triple on the current page and define the
node

1<n<63 Place triple on page n and define the node
LVVNVL Number of values (up to ten) to be inserted (default
is 1)
; LVIYPE(10) Type of each valte in LVVALS(i) to be inserted:

-‘ = 0 Random number (default value)

1 Integer data
= 2 Continuing Hollerith data
= 3 The only or final cell or a Hollerith
data string
LVVALS(10) Array containing the values or sink nodes to be inserted.
LVVALS(1) may contain any of the following types of
values:
. Random number, as defined by LVGRN
+» Integer data; see Berkowitz2 for limitations on Integer data
« Hollerith data; see Berkowitz2 for limitations on Hollerith
data
If LVTYPE(i) = 0 (random number), LVVALS(1) may also take
on the following forms:
= =] Define the sink node with a prefix =
"current page + 1"
= 0 Define the sink node with a prefix set to
the current page
1<n<63 Define the sink node with a prefix set to n

LVNTYP Orientation of insertion

= 0 Insert sink node (default)
= | Insert source node

= 2 Insert link
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LVNDXN Type
=0

of insertion to be made:

Normal insertion; the triple is always placed at
the end of the (null) list. This is the default
value.

Destructive insertion; the contents of the LVVPOSth
member of the LVVTYP type (counting from the top

or bottom of the list, depending on the sign of
LVVPOS) are replaced by the contents of LVVALS(1).
Nondestructive insertion; the contents of LVVALS(1)
are wedged into the 1list, making the new value the
LVVPOSth member of the LVVTYP type from the top

or bottom of the list (depending on the sign of

LVVPOS) .

The following two varilables are needed only if LVNDXN = 1 or 2:

LVVPOS LVNSRT will place the value to be inserted LVVPOS

locations (as modified by LVVTYP) from the beginning or,

if negative, from the end of the list.

LVVTYP Type

of value to be counted when attempting to insert a

value at LVVPOS locations from the beginning or end of

a list.

(In COMMON /LVREGS/)

LVREQP(2) Requested continuant. Note that LVREQP(l) contains the

requested page which is extracted from LVVARG.

- -1
= =2
= -3

Request new continuant
Continuant unspecified (default)
Current continuant (if current page = re-

quested page)

0 < n <63 Continuant n is requested

(In C. “MON /LVSWIT/)

LVIN1 = ,TRUE. Call user’s first insertion strategy

routine

= .FALSE. Skip user’s first insertion strategy

routine (default)
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LVIN2 = .TRUE. Call user’s second insertion strategy routine

= .FALSE. Skip user’s second insertion strategy routine

(default)
(input from USRINI1)
LVIN3 May be used to modify LVIN2
LVINS = ,TRUE. Proceed with the insertion (default)

= .FALSE. Skip the insertion
Output Variables:
(In COMMON /LVARGS/)

LVVPOS Set internally to 1 (default value)

LVVTYP Set internally to 3 (default value)

LVVAL Set internally to LVVALS(1)

LVVNVL Set internally to 1 (default value)

LVVIR = =1 Function did not exist prior to this
insertion

= 1 Function did exist prior to this

insertion
LVNDXN Set internally to 0 (default value)
(In COMMON /LVREGS/)
LVCUPG(1) Current page (as a result of this insertion)
LVCUPG(2) Current continuant of current page. (Contains inserted
triple.)

Equivalent GIRL Code:

Assume that NODEl is the source node and LINKl is the LINK and (in the first
four examples) both NODEl and LINKl have been initialized in a DEFINEn statement:

1) Add random number valuei to the (null) list:
G NODE!L LINK1 valuei
2) Add integer I to the end of the list
G NODE1 LINKI1 "
3) Place valuei in the third location from the bottom of the 1list.
G NODE1 LINK1 =3 valuei
4) Replace the second integer value from the top of the list with
the integer 10.
G NODE1 LINKl=-..2 "1o"
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5) Assign a random number to valuei (for the current page) and place the
triple on page 5, continuant O.
NODELl = 5
LVREQP(2) = 0
VALUEI = 0
G NODE1 LINK1 VALUEI
PRINT NODEl, VALUEI

6) Place each of the following ten triples on new pages, assign random numbers

to the source nodes, links, and sink nodes, and define each of the links and sink
nodes to the page which 1is current at the time of definition of the source node.
The triples will automatically be placed on the zeroth continuants of each new page.
DO 51=1, 10
NODE = =1
LINK 0
SINK = 0
G NODE LINK SINK
PRINT NODE, LINK, SINK
5 CONTINUE

7) Define NODEl, LINKl, SINK to page 3, place this triple on continuant 2, and
call the first insert strategy routine.
G DEFINE3 NODEl, LINKl, SINK

LVIN]l = .TRUE.
LVREQP(2) = 2

G NODE1 LINK1l SINK
Program Length:
16228 91410
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Subroutines Called:

a2 e

LVSTAC
LvpOP

LVNPAG
LVGRN

LVNCON
LVREOR
LVOVER

LVLFSH
LVRTSH
LVERR

LVEXCH
LVFDEX
LVFIND




Subroutine LVREOR i

Function: 1

e R TR e T

To move a list from 1ts present location to a new continuant as specified by
REQCON.
Calling Format: 1
CALL LVREOR(REQCON)

3 Input Parameters:

- (Formal Parameter Set) E

REQCON The list is to be moved from continuant _
"LVREQP(2)" to continuant "REQCON" of page N
. "LVREQP(L).
& Comments:

Subroutine LVFDEX must be called immediately prior to a call to this routine.
If the original list was specifically placed on LVREQP(2), an error message is
written out. Two continuants may be MERGEd together by calling LVFDEX and this
routine once for each function in the original continuant (LVREQP(2)). A particular
i' list may be SEPARATEd from one continuant and placed on another (REQCON) in the same

L)

fashion. The present version of LVREOR expects a new triple to be added to contin-
uant REQCON each time it 1is called. Also, this triple must be fully defined.
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DELETION
Discussicn

The delete operation is overseen by the delete executive Routine LVDLEX. 1If no
continuant is requested, LVDLEX brings in (sequentially) all continuants of the re-

quested page (as defined by the prefix of the source node) until either the function

is located or there are no more continuants of the requested page.

LVDLEX expects the user to provide two deletion strategy routines: USRDL]1 and
USRDL2. USRDL]1 precedes the actual insertion, but it is skipped if LVDL1 is .FALSE.
(default). The deletion may be skipped 1if LVDL4 is set within USRDL1 to .FALSE.
(default is .TRUE.). USRDL2 follows the deletion but it is skipped if LVDL2 is
+FALSE. (default). If USRDL1 is called, LVDLZ may be modified by LVDL3. USRDL]l and

USRDL2 cannot be used recursively.




Subroutine LVDLEX

Function:
a) Calls user deletion strategies USRDL! and USRDL2, skipping the deletion
if LVDL4 is .FALSE.
b) Searches in sequential order (unless the continuant is specified) the con-
tinuants of the requested page for the requested function.
¢) Oversees the actual deletion by Subroutine LVDLET.
Calling Format:
CALL LVDLEX

Input Parameters:

(In COMMON /LVARGS/)

LVFUNC Link of the triple; must be a random number as defined
by LVGRN.

LVVARG Source node of the triple; must be a random number as
defined by LVGRN.

LVNDXN = 0 Delete entire function (default)
= 1 Delete specific value as described by LVVPOS and
LVVTYP

The following two variables are needed only if LVNDXN = I:
LVVPOS Position in the MVL of the value to be deleted (number

of locations from the top, 1if positive, and from the
bottom, if negative). If LVVIYP is specified, only that
type of value is counted in determinir; the position in
the list. LVVPOS 1s used only for indexed deletion.

LVVTYP Type of value to be deleted from a multivalued list
(used only for indexed deletion)
= 0 Random number
= ] 1Integer data
= 2 Hollerith data
= 3 No specified type (default value)

(In COMMON /LVREGS/)

LVREQP(2) Requested continuant

- =2 Continuant unspecified (default)

0<n<63 Continuant n is requested
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LVDL2

LVDL2

(input from USRDL1)

LVDL3
LVDL4

Output Parameters:

(In COMMON /LVARGS/)

LVVAL

LVVIR

LVVPOS
LVVTYP
LVNDXN

(In COMMON /LVREGS/)

LVCUPG(1)
LVCUPG(2)

Equivalent GIRL Code:

(In COMMON /LVSWIT/)

= ,TRUE. Call user’s first deletion strategy routine

O, O

= ,FALSE. Skip user’s first deletion strategy routine
(default) 1
= ,TRUE. Call user’s second deletion strategy routine
= ,FALSE. Skip user’s second deletion strategy rdutine
(default)

May be used to modify LVDL2
= ,TRUE. Proceed with the deletion (default)
= (FALSE. Skip the deletion

Deleted value. If the entire list is deleted, LVVAL

returns the first value of the list.

Function indicator. If the function or specified value
of that function does not exist, the attempted deletion
is considered to have failed. LVVIR is actually set in
LVFIND and LVFNV.

- 1 Function exists i
= -] Function does not exist

Set internally to 1 (default value)
Set internally to 3 (default value)
Set internally to 0 (default value)

Current page (contained deleted triple)

Current continuant of current page

Assume NODE1l
Example 1.

Delete entire function which begins on continuant 2.

18 the source node and LINK! is the link.

LVREQP(2) = 2
G NODE1-LINKl1




Example 2.
Delete the Ith value on an MVL, continuant is not known.
G NODEI+LINKl-.1

Program Length:
762 498

D s e st A A ot

8 10
i Subroutines Called:
i LVSTAC LVDLET
i LVPOP USRDL1
1 } LVERR USRDL2

* LVFDEX




DISK STORAGE AND RETRIEVAL OF A GRAPH

Discussion

After a graph has been created, it may be conveniently stored in binary format
on disk and later retrieved from disk via the Subroutines LVDUMP and LVFECH. Al-
though this task can be performed without these routines, their use ensures that all
pertinent variables will be properly defined. LVDUMP also enables the user to have
the entire graph, a single page of that graph, or the contents of the buffer gener-
ated in ASCII format for debugging purposes. The dump is placed on logical unit
LVLUN which must be defined in a call to SYSLIB function ASSIGN.

Another advantage of this arrangement is that it makes it easy for the user to
restart a program using new data. The original graph will be retrieved whenever a
new call to LVFECH is made. If LVDUMP 1is called, up to 228 identifiers may be auto-
matically saved at the end of a program if they are placed into COMMON /LVUSER/.

The names for the files containing the old and new graphs are declared at the
beginning of execution of the program. A prompt character is sent to the teletype
and the user response must include names, in command string format, for both an old
and new graphs, even if only one i{s needed. The default extension for both file

names 1s .GRF.




Subroutine ! VDIMP

Function:

LVDUMP will efther:

a) Store the entire graph, pertinent 7IRS svstem variahles, and 22k {dentifiers
from COMMON /LVUSER’ ont~ the output file in a format suitable ¢ r later recovery bv
Subroutine LVFECH, or

b) For debugging purposes, create °n ASCII tile on logical unit LVLUN consist-
ing of GIRS svstem variables plus one of the following:

1Y The entire graph

2) A single page of the graph

3) Those continuants residing in the buffer at the
time of the call to LVDUMP

Calling Format:

CALL LVDUMP(DUMP)

Input Parameters:

(In COMMON /LVERAM/)
LVMODE Determines whether to invoke functirn "a" or "b"
= LVBNRY function "a"
= LVBCD  function "b"
If function "b" 1s invoked, the following three parameters are needed:
LVPGS = -1 Output those continuants residing in
the buffer at the time of the call t~
LVDUMP
= 0 Output all continuants of all pages
1<n<63 Output all continuants of page n
LVLUN Logical unit number of the ASCII file which will contain
the output from LVDUMP. It must be defined in a CALL ASSIGN
statement.
(Formal Parameter)
DUMP =0 Output to LVLUN some of the pertinent GIRS
variables found in the labeled commons
= ] Output to LVLUN all the pertinent GIRS

variables found in the labeled commons
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! Program Length:
5513 363

8 10
; Subroutines Called:
\ LVERR LVPAGW
i LVWRIT LVCLOS
LVEXEC




Function:

Subroutine LVFECH

Reads in (in binary format) pertinent GIRS system variables, up to 228 user
identifiers from labeled COMMON /LVUSER/, and a previously created graph from disk
into the GIRS buffer. Then it copies the graph onto a new disk file.

Calling Format:

Comments:

CALL LVFECH

LVFECH expects the disk file to have been created by LVDUMP. At the beginning
of the program LVFECH is called by LVSETP if LVRNTP = 1 or 2. LVFECH may be called
by the user directly if there is a need to reinitialize the graph.

Program Length:

10368 54210
Subroutines Called:
LVERR LVDRRD
LVPAGR LVDRWR
LVMSA LVPAGW

Called by the Following Subroutine:

r

LVSETP
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s EXECUTING A GIRS PROGRAM
‘ GENERAL DISCUSSION

GIRS may be used directly via user calls to the GIRS subroutines or irdirectly
with the GIRL5 language. 1In either case, the object code for the driving program
must precede the object code for the GIRS routines in any LINK-LOAD.

It i{s generally more advantageous for the user to use GIRS indirectly via GIRL,
i since GIRL not only includes all the capabilities of GIRS but also spares the user

from concern over setting up all the labeled commons and initializing pertinent

f i variables. The command sequences and FORTRAN statements needed to preprocess,

compile, link, and execute GIRL/GIRS programs on the PDP-11 follow.

INDIRECT USE OF A GIRS SUBROUTINE VIA GIRL
A GIRL program must include the following statements:
Options card
Continuant specification card 1
Continuant specification card 2 (if >25 pages specified)
Continuant specification card 3 (if >50 pages specified)

First user program card
or
$ SUBEOUTINE name
non-DATA specification statements
DEFINE] varl,var2,..., varn (optional)
DEFINEZ vari, varj,..., vark (optiornal)

G DEFINE63 varx,vary,..., varz (optional)

DATA string (optional)

G EXECUTE
GIRL/FORTRAN executable code (no END statement)
G COMPLETE
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Other GIRL/FORTRAN routines
(Purely FORTRAN routines may be included here but {it 1is
faster to add them later when the object files are linked
together.)

Notes:
1) In the GIRL/FORTRAN routines, GIRL statements are declared by placing a

G in Column 1. Continuation cards are handled as in FORTRAN.

2) The option card has the following entries: (the first three items must be

entered in a 3I4 format)

Continuant size - Must be set to a multiple of 64, with a maximum value of
960.* This value determines the size for all continuants of all pages.

It also determines the maximum number of nodes which may be defined for
each page. No default.

Number of continuants to reside in the buffer - The in-core directory, the
continuant size, and this item determine the size of the buffer. If the
buffer, which consists of four arrays of equal size, will contain less than
64 continuants, it will have a length of:

4 * (64 + (cont. size * no. of conts. in buffer))
No default.
Highest requested page number - It is more efficient to initialize pages at

the beginning of execution of a program than to create them "on demand."

Value range is 1-63.

*This assumes a default prefix size of six bits and suffix size of ten bits.
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The following options are in free format and must be separated by at least one

blank or comma:

OUTCOR Self explanatory. Default is the non-paged "In-Core"
version of GIRS.

CREATE Create a new graph (current default value). Note that
CREATE, UPDATE, and QUERY are mutually exclusive.

UPDATE Modify an existing graph.

QUERY Query an existing graph.

SUFFIXnn Allot nn bits for the identifier suffix.
Default is ten bits.

SIIIITI Declare the size of SEQ. (An integer of at most six digits
preceded by a dollar sign ($).) Default size is one
location.

PRINT Print GIRL program on output file. Default is no-print.

COMMENTS Place GIRL code with a G in Column 1 into pre-processed

FORTRAN code. Default is no-comment.

LXX Declare the maximum allowable levels of parenthesization.

(An integer of at most two digits preceded by a letter L.)

NOSAVE Eliminates the saved-index facility, and 1s therefore

appropriate for short multivalued lists. (See the dis-
cussion of "saved index" by Zaritsky.l)

3) Continuant specification card(s): Continuants for each page may be initial-
ized at the beginning of execution of a program. The value range is 0-63. The
format i{s 25I3 for all three continuant specification cards. If the "highest re-
quested page" (see discussion on options card) has value n, then n continuant

specifications are expected to be read in.

Preprocessing and Compiling a GIRL/FORTRAN Program

Assume that all the files are to reside on the system disk* and that the GIRL
program "USER.GRL" 1is to be preproce~ 4 and executed. The preprocessor accepts the
GIRL, FORTRAN, and list file names in . nd String Interpreter format with default

file extension names GRL, FOR, and LST, respectively. The preprocessor will create

*The graph used by the preprocessor ‘PRPGRF.BIN’ must reside on the system disk
drive (°SY:").
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a FORTRAN file and (as an option) a GIRL listing. These files are to be named

"USER.FOR" and "USER.LST," respectively. A copy of the GIRL listing will also be
sent to the terminal if the PRINT option has been requested. The periods and
asterisks at the beginning of lines are system prompt characters. The terminal
dialog involved in preprocessing and compiling the GIRL program "USER.GRL" is as

follows (linking and executing the program are described in the next section):

Line No.

«R PREP ¢9)
ALL REAL VARIABLES MUST BE DECLARED

- ERRORS ARE FLAGGED BY ****ERROR
PLEASE ENTER FILE NAMES IN COMMAND STRING FORM
*USER=USER (2)
or, if a list file 1s also desired:
*USER ,USER=USER (2a)
.R FORTRAN (3)
.USER=USER/W (4)
*"C  (control C) (5)

DIRECT USE OF GIRS SUBROUTINES

Calls to GIRS routines may be placed directly into FORTRAN programs. Programs
are compiled as with any ordinary FORTRAN program.

Linking and Executing a GIRL/FORTRAN Program

Linking a compiled GIRL program is best accomplished indirectly by executing a
BATCH program which contains the link statements. If both the user’s program and
the GIRS routines reside on the system disk, the BATCH file "USER.BAT" appears as

follows:

e g
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$JOB
SRUN LINK
$DATA
USER=USER,SYSLIB,RK1:FINDOP,DLETOP/F/C
NSRTOP/0:1/C
DLEXOP/0:1/C
DRCTOP/0:2/C
OPENOP/0:2/C
- MSAOP/0:2/C
SETPOP/0:3/C
SAVEOP/0:3/C
SPECOP/0:3/C
PAGIOP/0:4/C
DIRIOP/0:4/C
UTILOP/0:5/C
VALUOP/0:5/C
EROP/0:5
$EOD
$E0J
The following statements are needed to execute USER.BAT
+LOAD TT,BA
.ASS TT,LOG,LST
.R BATCH
*USER
The following steps should be taken if the program does not fit into main memory:
«R BATCH
*/y
] +UNLOAD TT,BA

Y

The program is now ready for execution.

«R USER
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GIRS will immediately respond by printing out

b PLEASE ENTER FILE NAMES OF OLD AND NEW GRAPHS
IN COMMAND STRING FORMAT (NEW.EXT = OLD.EXT)
«GRF IS ASSUMED EXTENSION
*NEWFIL=OLDFIL

Although the program may not need both "NEWFIL" and an "OLDFIL," dummy file names f

PRI rart..—.e

must be given.

OVERLAY STRUCTURE

An overlay structure has been created to reduce the effective size of out-core
GIRS from 1365310 to 833210 words. In general, the effective size cannot be
reduced further due to the complex interrelationships among the subroutines as shown "
in Appendix B. However, under some circumstances, GIRS subroutines which perform '~
special operations such as the creation of a new page on demand or the dumping of all ;%
GIRS system variables may be left out, reducing the size even further. These and
other special operations which may be removed are discussed in note 3 in the section
on limitations and memory requirements. Of course, if a user has subroutines which
do not use GIRS, further space may be saved by linking them into the three overlay
regions.

The sizes (in words) of the overlay regions are listed in Table 4 and the over-

lay structure is given in Table 5.

TABLE 4 - OVERLAY REGION SIZES

OVERLAY REGION OCTAL DECIMAL
Root Segment 4531 2393
1 5434 2844
2 345 229
3 4123 2131
4 412 266
5 725 469
Total 20214 8332
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TABLE 5 ~ THE OVERLAY STRUCTURE

Overlay Region

Subroutines Listed by Segment (Size in Decimal Words)

Root Segment

LVFDEX, LVFIND, LVFNV, LVBOTM, LVEXCH,

LVDLET (2393)
1 LVINEX LVDLEX
LVNSRT (481)
LVUPDT
(2844)
2 LVMSA LVDRCT | LVOPEN
(229) (196) ILVRPLC
(157)
3 LVSETP LVFECH LVREOR
LVGRN LVDUMP LVOVER
LVNPAG LVWRIT LVINCL
LVNCON LVCLOS (926)
(2131) (1578)
4 LVPAGR LVVDRRD
LVPAGW LVDRWR
(266) 99)
5 LVALUE LVSTAC LVERR
LVSUM LVPOP (21)
(469) LVRTRN |[skeleton version]
LVLFSH
LVRTSH
(348)
53
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LIMITATIONS AND MEMORY REQUIREMENTS
The following limitations are bas~d in the 16-bit word size and 32K memory of a

PDP-11 computer. A default suifix size of ten bits is assumed.

maximum number of pages = 63
(numbered 1 to 63)
maximum number of continuants/page = 64
(numbered 0 to 63)
prefix size = 6 bits = 26 -1 = 63
suffix size = 10 bits = 210 -1 = 1023
maximum continuant size = 960

maximum range of node values/page = 1-958
Maximum size for user program and GIRS buffer:
approximately 9900 words

Notes:
1) The GIRS buffer consists of the four arrays NODSPC, LSTSPC, LNKSPC, and
FLGSPC from labeled commons LVVTRI,LVVTR2, LVVTR2, and LVVTR4, respectively. I

2) The size of each array is determined as follows:
length = 64%((LVNCOR/64)+1)+LYNCOR* (LVHDRS+LVVSZE) }

where LVHDRS 18 internally defined to two and LVVSZE (the continuant size) must be
two less than a multiple of 64.

3) Special functions may be eliminated from the GIRS package if not needed.
0f course, this will result in a linkage error message: UNDEF GLOBALS. The follow-

ing subroutines may be considered:*

*All subroutine lengths are in decimal words.
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Overlay Region 1

Segment 1
LVINEX
LVNSRT List insertion package (2844)
LVUPDT
Segment 2
LVDLEX List deletion executive (481)

Overlay Region 3

Segment 1
LVGRN Generate a random number (481)
LVNPAG Create a new page on demand (139)
LVNCON Create a new continuant on demand (227)

Segment 2
LVFECH Read-in a previously created graph (512)
LVDUMP Create either an ASCII dump of GIRS continuants
LVWRIT or a binary file which contains the graph and
LVCLOS close that channel (1066)

Segment 3
LVREOR List reorganization. Required only if lists are to be

placed on specifically requested continuants /639)

LVINCL Inclusion operation (152)

Overlay Region 5
Segment 3
LVERR GIRS system variable dump (1098)
Note that the LVERR routine listed in Table 5

is only a skeleton version of this routine

4) User subroutines which have no calls to GIRS routines may be added to the

present overlay structure. The maximum sizes (in words) of the overlay regions are

as follows:

Overlay region 1 2844
Overlay region 2 229
Overlay region 3 2131
Overlay region 4 266
Overlay region 5 469
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If NODSPC, LSTSPC, LNKSPC, and FLGSPC all have lengths of 128 words and LVRWBF
has a minimum length of 256 words, the minimum space required for GIRS labeled

commons 1is 1865 words.

ADDING A USER~EMBEDDED STRATEGY
INTRODUCTION

One of the major goals of any information retrieval system is to allow efficient
access to the data base, most likely by more than one user and possibly by users who
do not have a sophisticated knowledge of a computing environment. The Data Base
Administrator (DBA) may control this situation at the time that the information is
organized and placed into the data base and also when an attempt is made to retrieve
information from the data base.

If the DBA is to control the placement of information into the graph by and for
several users, the DBA may wish to create a graph partition strategy which is uni-
versal to that particular set of users. As described by Berkowitz:2

"A typical STRATEGY might be: "if the link is A, place
the sink node on page 3; if the link is B, place the sink
node on page 4; otherwise default."
An eliicient graph partition would reduce disk I/0 for retrievals considerably.

It is reasonable to expect users, particularly unsophisticated users, to make
queries which cannot be directly answered by the data base. At the expense of some
computer space and time, these queries may be handled with inferential search strate-
gles. For example, 1f a particular retrieval should fail, call a retrieval strategy
to determine whether the link exists at some level below the source node. This
technique is described further by Zaritsky,3 pages 46-51, and Berkowitz,2
pages 28-44,

It is also possible for the data base to adapt to the needs of the users. For
example, a monitoring strategy could be created to keep a "scorecard" of imprecise
queries. Direct relationships might be placed into the graph for those queries made

most often.
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USE

Paged GIRS allows for the inclusion of user strategies both before and after
insertion, retrieval, and deletion operations. The appropriate GIRS subroutines

expect the strategies to be named as follows:

Insertion
USRINI (before)
USRIN2 (after)
Retriev=l
USRFD1 (before)
USRFD2 (after)
Deletion
USRDL1 (before)
USRDL2 (after)

The following switches (all from labeled common LVSWIT) are needed to use the
strategy. Variables with "IN" in the name are used for insertion, those with "FD"
for retrieval, and those with "DL" for deletion.

The "before" strategies may be skipped if LVIN1l, LVFC1l, or LVDLl are .FALSE.
(default). The "after" strategies may be skipped if LVIN2, LVFD2, or LVDL2 are
«FALSE. (default). The insertion, retrieval, or deletion operations may be skipped
entirely if LVIN4, LVFD4, or LVDL4 are set in USRIN2, USRFD1, or USRDL1l, respective-
ly, to .FALSE. (default is .TRUE.). If the "before" strategies are called, LVIN2,
LVFD2, or LVDL2, may be modified by LVIN3, LVFD3, or LVDL3, respectively. The user

strategies may not be used recursively.

PROPOSED EXTENSIONS
In the near future, we hope to merge the paged version of GIRS with a paged
hardware associative memory facility. The result will be an enhanced system with

high speed relational processing.
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APPENDIX A i
VARIABLES IN LABELED COMMON

In the following list of all the labeled commons required by out-core GIRS, the ]
external names, as created by the GIRL preprocessor, are given for those commons

which must be included in the user’s main program. Otherwise, internal names are

used.

l EXTERNAL:

o COMMON /LVARGS/ LVFUNC,LVVARG,LVVPOS,LVVTYP,LVVAL,LVVNVL,LVSKIP,
1 LVVTR,LVVINC,LVNDXN,LVVALS(10),LVTYPE(10),
2 LVSRSF,LVLNSF,LVSNSF,LVNTYP

COMMON /LVVSEQ/ LVSIZE,LVSEQl,LVSEQ2,SEQSPC(1)
COMMON /LVRAND/ LVKPRM,LVKS,LVKY,LVKDY,LVKDX,LVTEMP,LVLIST,

1 LVNTBL (256)
) COMMON /LVVIR1/ NODSPC(buffer size)
1 JLVVIR2/ LSTSPC(buffer size)
2 JLVVTR3/ LNKSPC(buffer size)
3 JLVVIR4/ FLGSPC(buffer size)
COMMON /LVCRNT/ LVVGSP,LVCTRL,LVCTR1,LVLSTV,LVNFRE,LVFREE,LVDREG,
2 LVVMSA,LVPGLC , LVCRNT
COMMON /LVBUFR/ LVVSZE,LVNWCH,LVOLCH,LVCMPR,LVPGHD,LVBFSZ,
1 1 LVDRSZ ,LVNCOR , LVHDRS , LVMSAD
2 LVSFSZ ,LVBKSZ , LVDRBK , LVPGH4
COMMON /LVREGS/ LVCUPG(4),LVREQP(4),LVLVPG(4),LVMSAR
1 LVHRPG , LVNMSA, LVHAPG (2) , LVRCNT , LVUCNT , LVDRPG,
i 2 LVDIRC,LVOTLC,LVOTDR (256),
1 3 LVRWBF (4*continuant size)
COMMON /LVPRAM/ LVBFLC,LVLNTH,LVVERR,LVERNO,LVBNRY,LVBCD,
1 LVMODE, LVPRS , LVLUN

COMMON /LVRUN/ LVRNTP,LVCORE
COMMON /LVSTAK, LVLEVL,LVNVAR,LVSTAK(140)
COMMON /LVMASK/ LVWRIT,LVNUSE,LVNWCN,LVMSK3,LVMSSF,LVMSPF
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t COMMON /LVSWIT/ LVSTP,LVSNGL,LVNXTR,LVINI,LVINZ,LVFDI,

; 1 LVFD2,LVDL1,LVDL2,LVIN3,LVFD3,LVDL3,LVDMP,
; 2 LVFD4,LVDL4, LVING
COMMON /LVUSER/ USER(228)
; COMMON /LVUTIL/ FILSPC(39),DEFEXT(2) 1
i
! INTERNAL:
i COMMON /LVFLAG/ FLOMSK,FLIMSK,FL2MSK, FL3MSK, FL4MSK, FL5MSK,
- 1 FLG67,FLAGS,FLAGY,FLAG10,FLAG11,FLAG12,FLAG]3,
2 FLAG14,FLAGLS
COMMON /LVHDVL/ THSMSA,REGAS,PAGENO,CONTNO, INSDEL, }
1 USECT, HDRFLG ,READVL , OLDNDH , DNODEH , NROWH , DROWH -

COMMON /LVFND/ T1ADD,THIS,LSTHED,LOC,LAST,LASTLC
COMMON /LVFND/ COUNT,ABSPOS,LSTCON

COMMON /LVINS1/ REORG,FULL,RPLACE i
COMMON /LVDEL1/ NUMRET

Note that all variables from labeled common LVSWIT must be set to

LOGICAL*1.
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l APPENDIX B
SUBROUTINE CALLING STRUCTURE

This appendix lists all the subroutines in Out-Core GIRS and the GIRS
subroutines called by them:
SUBROUTINE LVSETP

LVFECH
LVGRN()

‘ LVPAGW
j LVDRWR

LVMSA()
LVPAGR ()
LVFIND
LVNSRT

SUBROUTINE LVMSA(CONNUM)
LVERR ()
LVDRRD ()

SUBROUTINE LVCLOS
LVERR()
LVPAGW
LVDRWR

SUBROUTINE LVDRRD(CHAN)
LVERR ()

SUBROUTINE LVDRWR
LVERR()

SUBROUTINE LVPAGR (CHAN)
LVERR()

SUBROUTINE LVGRN(NODE)
LVLFSH(,)
LVEXCH
LVERR ()

SUBROUTINE LVEXCH
LVDRCT
LVMSA()
LVOPEN
LVPAGR ()
LVRPLC
LVSUM

SUBROUTINE LVSTAC
LVERR ()

d
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SUBROUTINE LVPOP
LVERR()

SUBROUTINE LVDRCT
LVSTAC
LVFIND
LVPOP

FUNCTION LVLFSH(WORD,BITS)
FUNCTION LVRTSH(WORD,BITS)

SUBROUTINE LVDLEX
LVSTAC
LVPOP
LVFDEX(4,,,)
LVDLET
LYERR ()

SUBROUTINE LVDLET
SUBROUTINE LVRTRN

SUBROUTINE LVFDEX(INDEX, INDXAD,KFUNC,KARG,SAVCON)
LVSTAC
LVPOP
LVRTSH(,)
LVEXCH
LVFIND
LVENV(,,,,)
LVEXCH
LVBOTM

SUBROUTINE LVFIND
LVERR()

SUBROUTINE LVFNV(INDEX, INDXAD,KFUNC,KARG,SAVCON)

SUBROUTINE LVBOTM
LVEXCH
LVERR()
LVFIND

SUBROUTINE LVINCL
LVFDEX(,,,,)
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; SUBROUTINE LVINEX
LVSTAC

i LVPOP

! LVNPAG

{ LVGRN ()
i LVLFSH(,)
i LVRTSH(,)

j LVERR ()

LVEXCH

? LVNCON

& : LVFDEX
= LVREOR ()

LVNSRT

LVFIND

LVOVER

SUBROUTINE LVNSRT
LVUPDT
LVFIND
LVFNV(,,5,)

SUBROUTINE LVUPDT

] SUBROUTINE LVREOR(REQCON)
LVERR()

LVEXCH

LVSTAC

LVFIND

LVNSRT

LVDLET

LVPOP

SUBROUTINE LVOVER
LVSTAC
LVDLET
LVPOP
LVNSRT

SUBROUTINE LVNPAG

LVMSA()
LVEXCH
LVOPEN
LVSETP
LVPAGW
LVRPLC
LVSUM
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SUBROUTINE LVNCON
! LVMSA()
LVOPEN
LVSETP
LVPAGW
LVPAGR ()
LVRPLC
LVSUM

SUBROUTINE LVERR(DUMP)

SUBROUTINE LVOPEN
LVALUE
LVPAGW

SUBROUTINE LVRPLC
LVSTAC
LVFIND
LVDLET
LVNSRT
LVPOP

SUBROUTINE LVSUM

SUBROUTINE LVALUE
LVDUMP ()

SUBROUTINE LVFECH
LVERR ()
LVPAGR ()
LVDRRD ()
LVDRWR
LVMSA()
LVPAGW

SUBROUTINE LVDUMP (DUMP)
LVERR()
LVWRIT(,)
LVEXCH
LVPAGW
LVCLOS

SUBROUTINE LVWRIT (NBIAS,NUMBLK)
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APPENDIX C
SUBROUTINE LISTINGS

SUBROUT INE LVFNEX ( INDEX, INPXAD,KFUNC, KARS,SAVCON)

IMPLICIT INTEGER(A-2)

LOGICAL®!1 SNGI BK,SETUP,NX1RAN, INISTR, IN2STR,F'ISTR,FP2STR.DLISTR,

DL2STR, DUMPFL ,CURENT ,FINDFI ,DLETFI ,NSRTFI ,FDiTWP,
DL2TMP, IN2TMP ,FD2TMP ,RFORG, FI'LL ,LSTCON , RPLACE
COMMON /1 VARGS/ 1FUNC, 1ARG. IPOS, ITYP, IVAL ,NVAL NSKIP, ITESTR,
INC1 UD, INDXON, IVALS: 1), ITYP! (10} ,SRCSUF,
LNKSUF, SNKSUF, INSTYP

COMMON /1 VREGS/ CURPAG(4) ,REQPAG(4) ,LSTVPG(4) ,MSJIRET,

1 HREQPG,NXTMSA ,HACTPG(2) ,RFADCT , USECNT ,DIRPAG,
2 DIRCNT,QUTLOC,OUTDIR¢256) ,RWBUF ¢ 1)

COMMON /1 VMASK/ MWRITE,NOTUSD,NEWCON, F1 G¥SK , MASKSF . MASKPF
COMMON /1VFI AG/ FIOMSK,FI IMSK,Fl2¥SK, F1 38SK. FI 4MSK, F1 SMSK,FIG67.
1 g%:gSéFIAGQ.FlAGle.FlAGl1.FlAG]2.FlAGlS.FIAGl4.
1

COMMON /1VCRNT/ REGASP.CTRIPT,CTRI 1 ,LEASTV ,NTFRFE,FREE, DREGSP,

1 MSA ,PAGI OC,CURENT

COMMON /1 VBUFR/ PAGSZE ,NWCHAN.OI CHAN, CMPAND, PAGHDR . BUFSZE ,DIRSZF,
1 INCORE ,HDRSZE ,MSADIR, SUFSZE, BI KSZE, D IRBI K, PAGHD4
COMMON /1VPDV1 / THSMSA,REGAS, PAGENO, CONTNO. INSDEL,

1 USECT ,HDRF1 G, READVI , 01 DNDH, DNONEH , NROWH , DROWH
COMMON /1VSWIT/ SETUP,SNGIBK,NXTRAN, INISTR, IN2STR.FI'ISTR.FDZSTR,
1 DL1STR.DL2STR. IN2TMP ,FD2TMP ,DL2TMP ,DUMPFI ,

2 FINDFI ,DLETF1 ,NSRTF]

lCOMHON /lVPRﬁgg BUF10C, LENGTH, IERR, ERRNU'M, BINARY , BCD', MODE, PAGES,

COMMON /1 VFNIV/ COUNT , ABSPOS , LSTCON
COMMON /1 VINS1/ REORG, FULL,RPLACE
COMMON /1 VVTR1/ NODMSPC( 1)

1 /IVVTR2/ LSTSPC¢ [}
2 /1VVTR3/ LNKSPC(1)
3 /1VVTR4/ FL1GSPC/ 1)

PAUSE 'IN LVFDEX®
THE PURPOSE OF THE FIND EXECUTIVE ROUTINE IS TO BRING THE PROPER
CONTINUANT INTO THE BUFFER. IF THE PROGRAMMER DOES NOT SPECIFY THE
CONTINUANT, ALL OF THE CONTINU'ANTS OF THAT PAGE WILL BF SFARCPED UNTIL
EITHER A VALUE 1S FOUND OR'ALL OF THE CONTINUANTS HAVE BFEN LOOKED AT.
IF THE CONTINUANT HAS BFEN SPECIFIED, THE SFARCH WILL PROCEED
TO THE NEXT CONTINUANT ONLY IF FIAG 11 HAS BEEN SET I'OR THAT LIST.
IF THE CONTINUANT HAS BFEN SPECIFIED, THE SEARCH WILL PROCEED
TO THE PREVIOUS CONTINUANT ONIY IF FIAG 10 HAS BEEN SET FOR THAT LIST.
IF FIMISTR IS .TRUE. USER STRATEGY ROVTINE USRFP1 PRECEEDS
RETRIEVAL ACTION AND CONTINUVES IF FINDFI IS .TRUE.
USRFD2 IS CALLED AFTER THE RETRIEVAL IF FD2STR IS SET TO .TRUE.

XXX=1000

IF ¢ (F1 GSPC(CTRI | +REGASP) .OR.F1 34SK) . NE . F1. 3MSK?» XXX =XXX®*¥XX
REG=NOI'SPC ¢ D IRSZE +REGAS)

USE=LNKSPC (DIRSZE+USECT)

IF(USE.GT.440) XXX=XXX®XXX
égﬁé;lGSSC‘67).FO.@).AND.‘FIGSPC(I44).EO.@)) XXX=XXX®¥XX
ABSPOS = IABS(IPOS)

N —

N —
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c
C CALL USFR’'S FIRST RETRIEVAL STRATEGY ROUTINE ?
0023 c IF(FPISTR .EQ. .FALSF.) GO TO 100
C TO PREVENT RECURSION, INBIBIT FURTHER CALLS TO USER STRATEGY ROUTINES
0028 FDITMP = FDISTR
0026 FD2TMP = FD2STR
0027 FDISTR = .FALSE.
0028 = _FALSE.
0029 DLITMP = DLISTR
003e DL2TMP = DL2STR
0031 DLISTR = .FALSE.
0032 DL2STR = .FALSE.
0033 INITMP = INISTR
0034 IN2THP = IN2STR
003S INISTR = .FALSE.
0036 c IN2STR = .FALSE.
C SET UP FOR FIRST USER ROUTINE
0037 CALL LVSTAC
0038 CALL USRFD!
9039 CALL LVPOP
0040 FDPISTR = FDITMP
0041 FD2STR = FD2TNP :
0042 DLISTR = DLITMP N
0043 DL2STR = DL2TMP _
0044 INISTR = INITMP o
0845 c IN2STR = IN2THP
C PROCEED WITH RETRIEVAL ?
0046 c IF(FINDFI. .EQ. .FALSE.) GO TO 609
C REQPAG(2) IS SET IN CALLING PROGRAM. DEFAULT IS -2 ("ANY" CONTINUANT)
C SEPARATE PREFIX AND SUFFIX FROM SOURCE NODE (IARG) AND LINK C(IFUNC)
9048 100 IF(IARG .LT. 2**SUFSZE) RETURN
0050 REQPAG¢ 1) = LVRTSP(IARG .AND. MASKPF, SUFSZE)
0051 SRCSUF = IARG .AND. MASKSF
9052 IF(IFUNC .IT. 2*®SUFSZE) RETURN
0054 REQPAG(3) = LVRTSH(IFUNC .ANP. MASKPF, SUFSZE)
0055 c LNKSUF = IFUNC .AND. MASKSF
C IS SAVED INPEX OPTION ON 2
0056 IF(NSKIP .EQ. 1) GO TO 150
0058 c REQPAG(2) = SAVCON
c EQPAG!Z) IS SET AT THE END OF LVFIND TO -2, IF IT IS NOT RESET BY THE
C PROGRAMMER FOR A RETRIEVAL, THEN THE REQUESTED connmmm IS SFT TO
8 ZERO AND A SEARCH OF ALL CONTINUANTS IS ALLOWED
0853 156 REQCON = REQPAG(2)
0060 c IF(REQPAG(2) .EQ. -2) REQPAG(2) = @
C®®® BRING THE REQUESTED PAGE, CONTINUANT INTO CORE.
E MAKE IT THE CURRENT PAGE, CONTINUANT.
0062 ITESTR = -1 !
0063 200 CALL LVEXCH j
|
|
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0067

0062

0074

007s

0076
0077

0091

0992
0993

HAVE ALL CONTINUANTS OF REQ(PAGE) BFEN EXAMINED
IF(NSARET .1E. @) GO TO 660

DESIRED PAGE, CONTINUANT IS NOW IN PLACE.
ASSUME LIST DOES NOT CONTINUE BEYOND PRESENT CONTINUVANT
LSTCON = .FALSE.

SEARCH FOR FUNCTION HEAD.

an an oo ao

CALL LVFIND
FI AG_CONT INUANT AS USED

FLGSPC/CTRIPT+BDRFIG) = FIGSPC(CTRIPT+HDRFIG) .AND. .NOT. NOTUSD
c LNKSPC(CTRIPT+USECT) = LNKSPC(CTRLPT+USFCT) + 1
C HAS THE FUNCTION HEAD BFEN FOUND 2
c IF(ITESTR .GT. @) GO TO 300
C IF THE CONTINUANT IS NOT SPECIFIED, EXAMINE NEXT CONTINUANT.

IF(REQCON .NE. -2) GO TO 69

REQPAG/2) = REQPAG(2) + |
c GO TO 2¢e

!

C FUNCTION HEAD FOUND !
C SEARCH FROM TOP OR BOT'I;OH OF LIST 2 ht

(3:00 IF(IPOS) 500,600,410
300 CALL LVFIND

C DOES A PORTION OF THE CORRECT LIST RESIDE ON THIS CONTINUANT ?
IF(ITESTR .1T. @) GO TO 450

C
C BFGIN SFARCH DOWN THE LIST
(4:16 CALL LVFNV/INDEX, INDXAD,KFUNC,KARG,SAVCON)

C FILAG CONTINUANT AS USED
F1 GSPC(CTRI PT+HDRFI G)
LNKSPC(CTRILPT+U'SECT)

C
C SUCCESSFUL RETRIEVAL ?
IF(ITESTR .GT. 9) GO (O 600

C
C DOES THE LIST EXTEND TO ANOTHER CONTINUANT ?
IF(LSTCON .EQ. .FALSE.) GO TO 600

C
C UPDATE REQUESTED CONTINUANT ANP BRING INTO THE BUFFER
450  REQPAG(2) = REQPAG(2) + 1

CALL LVEXCH

C

C HAVE ALL CONTINUANTS OF REQ(PAGE) BEEN EXAMINED ?
IF(MSARET .IE. 8) GO TO 600
GO TO 400

C
C SEARCH FROM THE BOTTOM OF THE LIST
C  BRING IN CONTINUANT CONTAINING LAST PORTION OF MVI
566  CALL LVBOTH
GO TO S3e

FI GSPC(CTRLPT+BDRFLG) .AND. .NOT. NOTUSD
LNKSPC/{CTRIPT+USECT) + 1
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0100

o102

01084

o105

Propeguruiput
—
(%

Cc
529 CALL LVFIND

C DOB A PORTION OF THE CORRECT LIST RESIDE ON THIS CONTINUANT 2
(ITESTR .1T. @) GO TO S50

C
C BEGIN SEARCH UP THE LIST
(5:30 CALL LVFNV/INDEX, INPXAD,KFI'NC,XARG,SAVCON)

C FLAG _CONTINUANT AS USED
FILGSPC‘CTRLPT+HDRFIG) = F1GSPC(CTRIPT+HDRF1.G) .AND. .NOT. NOTUSD
LNKSPC/CTRIPT+USECT) = LNKSPC(CTRIPT+USECT) + 1

C
C SUCCESSFUL RETRIEVAL ?
IF(ITESTR .GT. ©) GO TO 609

C
C DOES THE LIST EXTEND TO ANOTHER CONTlNl’ANT ?
IF(LSTCON .EQ. .FALSE.) GO T

C
C UPDATE REQUESTED CONT INUANT
‘5:50 REQPAG(2) = REQPAG(2) -

C HAVE ALL CONTINUANTS OF REQ(PAGE) BEEN EXANINED ?
IF(REQPAG(2) .IT. ©) GO TO 600

c
C BRING REQ(P,C) INTO THE BUFFER .
CALL LVEXCH 4
o oTos. :
C,CALL SECOND USER RETRIEVAL STRATEGY ROUTINE ?
660 IF(FP2STR .EQ. .FALSE.) GO TO
FPITNP = FDISTR
FI2TNP = FI2STR
FPISTR = .FALSE.
FP2STR = .FALSE.
DLITMP = DLISTR
DL2TMP = DL2STR
DLISTR = .FALSE. i
DL2STR = .FALSE.
INITMP = INISTR
IN2THP = IN2STR ;
INISTR = .FALSE. f
IN2STR = .FALSE. |
CALL LVSTAC ;
CALL USRFD2
CALL LVPOP
FDISTR = FDITHP
FI2STR = FR2THP ‘
DLISTR = DLITNP
DL2STR = DL2THP
INISTR = INITHP
c IN2STR = IN2TNP

C RESET 'REQUESTED CONTINUANT® DEFAULT TO °‘ANY’
m REQPAG(2) = -2
RBI:‘{'NT;g DEFAULT VALUES

ITYP = 3
RFTURN
END
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C

g :
0001 SUBROUT INE LVFIND
0002 IMPLICIT INTEGER(A-2)
0003 LOGICAL®! SNGIBK,SETUP,NYTRAN, INISTR, IN2STR,FDISTR,FI2STR,DL1STR,

DL2STR ., DUMPFI ,CURENT FINDFI DLETFI NSRTH
DL2THP, INZTHP.FDZTIP‘REORG,FULL.ISI'CON RPLACE
0004 COMMON /1VARGS/ IFUNC, I1ARG, IPOS, ITYP, IVAL,NVAL ,NSKI1P, ITESTR,

[ ST

1 INCI UD, INDXON, 1VALS10), ITYP1(16) ,SRCSUF,
2 LNKSUF, SNKSUF, INSTYP
0005 COMMON /1 VREGS/ CURPAG(4) +REQPAG(4) ,LSTVPG(4) ,MSARET,
1 HREQPG, NXTMSA ,HACTPG(2) ,READCT, USECNT, DIRPAG
2 DIRCNT,OUTLOC, 01"'0"!‘256) RWBUF ( 1)
0006 COMMON /1.VMASK/ IHRITE.NOTUSD.NEVCON.FIAGHSK.HASKSF.IASKPF
0007 COMMON /1VFLAG/ F1ONSK,FL IMSK, F1 2¥SK, F1.3¥SK, F1. 4MSK, FI SMSK, F1.G67,
1‘ é ;{:g?sFIAGQ FIAG10,F1AG!1,FLAG!2,F1AG13,FLAG!4,
; 0008 COMMON /1. VCR;J;‘/ REglAch gl'; Rl PT,CTRL { ,LEASTV,NTFREE, FREE, DREGSP,
~ ] PA
b 0009 COMMON /1 VBI’FR/ PA(&E NUCBAN Ol CBAN, CMPAND, PAGHDR, BUFSZE, DIRSZF, ]
1 INCORE , HDRSZE , ISADIR Sl'FS'ZI:‘ BIKSZI:‘ DIRBIK, PAGBD4
0010 COMMON /1.VBDV1 / THS!SA,REGAS.PAGEN0.00NTNO.INSDEL.
1 USECT ,HDRFI.G, READVI , Ol DNDH ,, DNONEH , NROWH , DROWH
0011 COMMON /IVSWIT/ SETUP,SNGI BK,NXTRAN, INISTR, IN2STR,FDNISTR,FI'2STR,
1 DL ISTR,DL2STR, IN2TMP ,F2TMHP ,DL2TMP , DUNPFI, >
2 FINDFI ,DLETF1 ,NSRTF1 ]
0012 CO¥NON /1 VPRIA‘IHIPG BUFLOC, LENGTH, IERR, ERRNUM,BINARY, BCD, MOME, PAGES,
1 i
0013 COMMON /IVADDR/ IADD,THIS, LSTRED,LOC,LAST,LASTLC ﬂ
0014 COMMON /LVFND/ COUNT , ABSPOS, LSTCON %
2015 COMMON /LVINS1/ REORG, FULL,RPLACE
= 2016 COMMON /1 VVTR1/ NODSPC(1)
! 1 /1VVTR2/ LSTSPC(1)
2 /LVVTR3/ LNKSPC(1)
c 3 /1VVTR4/ FIGSPC(1)
C IADD = (RELATIVE) COMPUTED FUNCTION ADDRESS
C THIS = (RELATIVE) LOCATION OF FUNCTION ON CONFLICT LIST
C LOC = (RELATIVE) LOCATION OF RETRIEVED VALUE
C LSTHED = -1, SINGLE VALUED LIST
C = @, NO LIST IS FOUND
C > @, (RELATIVE) ADDRESS OF FIRST VALUE
C ITESTR = 1, RETRIEVAL IS SUCCESSFUL (IVAL = RETURNED VALUE)
g = -1, RETRIEVAL IS FAILURE (IVAL = SOURCE NODE)
. D PAUSE *IN LVFIND®
] 0017 ITESTR = 1
3 0018 IADD = SRCSUF + LNKSUF
2019 IF(IADD .GT. PAGSZE) IADD = IADD-PAGSZE
0021 c IF(IADD .IE. PAGSZE) GO TO 2
C IFUNC OR I1ARG ARE INCORRECT, STOP
0023 TYPE 3, IFUNC, IARG
0024 3 FORMAT(//,’' ®9®eFRRORe**® LINK ’,15,' OR SOURCE NODME ’,IS,’ ARE
1 _UNDPEFINED',/)
0025 ERRNUM = 40
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0026 DUMP = @

0027 CALL LVFRR(DUMP)
; 0028 c STOP
| 00290 2 LSTHED = @
i 0030 THIS = 1ADD
; 0031 c IP( (FIGSPC‘CTRL | + TH!S) .AND. FISMSK) .FQ. @ GO TO 99
i
C SEARCH CONFI1 ICT LIST FOR KFY (IFUNC OR LINK)
0033 | IF(NOPSPC(CTRI | + THIS) .EQ. IFUNC) GO TO 4
0035 LAST = THIS
; 0036 THIS = LNKSPC(CIRI! + THIS)
; 0037 IF((FIGSPC(CTRI 1 + THIS) .AND. FISMSK) .NE. @) GO TO 99
0039 c GO TO 1
C THE FUNCTION HAS BEEN FOUND.
C TEST FOR SINGLE VALUE LIST (SVL) OR MULTIVALUED LIST (MVI).
0040 g IF((FIGSPC‘CTRI 1 + THIS) .AND. FIOMSK) .NE. 8) GO TO 14
-~ C SINGLE VALUED LIST.
0042 LSTHED = -1
0043 LOC = THIS
0644 IVAL = LSTSPC/CTRL1 + LOC)

004s c RETURN

C MULTIVALUED LIST. OBTAIN FIRST VALUE.
0046 14 LSTHED = LSTSPC(CTRI.1 + THIS)

2047 LOC = LSTHED
0048 IVAL = NODSPC(CTRL1 + LOC)
0049 LASTLC = LNKSPC(CTRL.1 + LSTHED)
00590 c RETURN

— C FUNCTION IS NOT ON THIS CONTINUANT
0051 99 ITESTR = -1
0052 IVAL = IARG
0053 RETURN
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0001
0003

0005

0007

0010
0011

0012

0013
0014
20015
0016

8a17

SUBROUT INF LVFNV( INDEX, INDXAD, KFUNC, KARG . SAVCON)

INPLICIT INTEGER(A-2)

LOGICAL®1 SNGI BK,SETUP,NXTRAN, INISTR, IN2STR,FRISTR,FI"2STR. DLISTR,

1 DL2STR,DUMPF1 ,CURENT ,FINDFI ,DLETFI ,NSRTF1 ,

2 DL2TMP, IN2TMP ,FD2TMP ,RFORG, FULL , LSTCON, RPLACE

COMMON /1 VARGS/ IFUNC, IARG, IPOS, ITYP, IVAL NVAL NSKIP, ITESTR.
INCI UD, INDXON. IVALS10), ITYP 1 (19) ,SRCSUF,
LNKSUF , SNKSUF . INSTYP

COMMON /I VREGS/ CURPAGt4) ,RFQPAG(4) ,LSTVPG4) ,MSARET,

! HREQPG, N¥TMSA ,HACTPG(2) ,RFADCT , USECNT ,DIRPAG,
DIRCNT .OUTLOC,OUTDIR256) ,RWBUF (1)

COMMON /1 VMASK/ MWRITE,NOTUSD ,NEWCON . FI GMSK , MASKSF , MASKPF

COMMON /I VFI AG/ F10OMSK,FI IMSK,FI 2MSK, F1.3¥SK, FI 4MSK, FI SMSK, F1 G67,

; ;{Ag?,FIAGQ,FlAGIO.FLAGl1.FlAGlZ.FlAGlB.FIAG]4,

2 AG1S

COMMON /1 VCRNT/ REGASP,CTRI PT,CTRL 1, LEASTV ,NTFRFE,FREE, DREGSP,

I MSA,PAGI OC,CURENT

COWMON /1 VBUFR/ PAGSZE,NWCHAN,OI CHAN,CMPAND, PAGHDR, BUFSZE, DIRSZE,

1 INCORE , HDRSZF ,MSADIR. SUFSZE, BI XSZE, DIRBL X, PAGHD4

COMMON /1 VHDVI./ THSMSA,RFGAS,PAGENO, CONTNO. INSPEL,

1 USECT ,HDRFI1 G, READVI., OL DNPH , DNODNEH , NROWH , DROWH

COMMON /1VSWIT/ SETUP,SNGI BK,N¥TRAN, INISTR, IN2STR, FD ISTR, FP2STR.

1 DLISTR,DL2STR, IN2TMP ,FD'2TMP,DL2TMP , DUMFFI ,

2 FINDFI ,DLETFI ,NSRTF1

lCOMMON /IVPRﬁ%ﬁ BUFI OC,LENGTH, IERR, ERRNU'M,BINARY, BCD, BODE, PAGES.

COMMON /1 VADDR/ 1ADD,THIS,LSTHED,LOC,LAST,LASTLC
COMMON /1 VFNIV/ COUNT , ABSPOS, LSTCON

COMMON /IVINS1/ REORG,FULL,RPLACE

CO¥MON /I VVTRI/ NODSPC( 1)

1 /1VVTR2/ LSTSPC(1)

2 /1 VVTR3/ LNKSPC(1)

3 /LVVTR4/ FIGSPC/ 1Y

DATA NF1AG4/ 177767/

LVFIND MUST BE CALLED IMMEDIATELY PRIOR TO THE CALL TO THIS ROUTINE
INPUT IS EXPECTED THRU COMMONS LVARGS, LVFND, AND LVSDDR. THIS ROUTINE
SEARCPES THE MULTIVALUE LIST FOR THE IPOS'TH VALUE OF THE REQUESTED
TYPE. IF SVI, TYPE MUST BE EITHER UNSPECIFIED OR CORRFCT.

DOES THE FUNCTION EXIST ?
PAUSE 'IN LVFNV'
IF(ITESTR .IT. @) GO TO 7@0
IF(LSTHED .GT. ©) GO TO 100
SVI - DOES FUNCTION QUALIFY 2
IF(ABSPOS .NE. 1) GO TO 629
IF(ITYP .EQ. 3) GO TO 700
ISTYP = (FIGSPC/CTRI{ + LOC) .AND. FIG67)
IFCISTYP .EQ. 3)ISTYP = 2
IFCISTYP .NE. ITYP) GO TO 699
GO TO 700

C
C MVI - FIRST VALUE HAS ALREADY BEEN FOUND BY LVFIND
166  IF(IPOS .EQ. 1 .AND. ITYP .FQ. 3) GO TO 500

N —
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0036

0047

0049
0052

0054

0057

0058
0059

C
C *¢* BFGIN SEARCB
C IF THE SAVED INDEX FACILITY IS NOT TO BE USED. GO TO 2@@
126 IF(NSKIP .FQ. 1) GO TO 2¢@
IF(INDEX .EQ. ©) GO TO 206

SAVED INPEX CAN'T BE USED IF IMMEDIATE PAST HISTORY = .
INSERTION OR DELETION.
IF((FIGSPC(CTRI.! + THIS) .AND. FI4MSX) .NE. 0) GO TO 200

SAVED INDEX CAN'T BE USED IF SOURCE NOPE OR LINK HAVE BEEN CHANGED
IF((KFUNC .NE. IFUNC) .OR. (KARG .NE. IARG)) GO TO 2¢®

SAVED INDEX CAN'T BE USED IF DlRI-X.‘TION OF SEARCH HAS SWITCHED
{F((1POS®* INDEX) .1E. @) GO TO 200
NDX = FIGSPC(CTRI | + lNl‘XAD)

SAVED INDEX CAN'T BF USED IF VALUE AT SAVL’D INPEX HAS BEEN MOVED
IFC(NDX .AND. FISNSK) .NE. 0 GO TO 200

SAVED INDEX CAN'T BE USED IF VALUE AT SAVED INDEX HAS BFEN RENOVED
IFC(NDX .ANP. FIINSK) .BEQ. @) GO TO 200

" 1S SEARCB FROM BEGINN!NG FASTER TBAN FROM SAVED INDEX ?
KNDEX = 1ABS{INDEX)
IF(ABSPOS .1T. 2) GO TO 2@@Q
IF( (ABSPOS+ABSPOS) .IE. KNDEX) GO TO 200

SAVB%ND%N%,A(RDBB USED, BEGIN SFARCB AT INDXAD.
FIND RELATIVE DISTANCE FROM SAVED INDEX ANP DETERMINF WHETHER TO
COUNT UP OR DOWN. 1F REQUESTED POSITION IS CIOSFR TO THE BEGINNING
OF THE LIST THAN THE SAVED INDEX, COUNT UP, OTHERWISE, COUNT DOWN.

LENGTH = INDEX-IPOS
ABSPOS = 1ABS(LENGTH)
IF(LENGTH) 300,450,17¢

C
gOUNT UP FROM INDXADD

7@ 1TOP =
GO TO 42e

C
g DO NOT USE SAVED INDEX. START FRO¥ THE BEGINNING OR END OF LIST

200 FIGSPC(CTRI! + THIS) = FIGSPC/CTRI! + THIS) .AND. NF1LAG4
IF/1POS) 400,699,320

C
g)l'NT DOWN
300  LASTLC = LOC
LOC = LSTSPC(CTRL1 + LOC)
IF((FLGSPC(CTRL.1 + LOC) .AND. FIONSK) .NE. @) GO TO 600
320 IF(ITYP .EQ. 3) GO TO 330
ISTYP = (FIGSPC(CTRL! + LOC) .AND. FLGE7)
IF(ISTYP Eg 3)ISTYP = 2
IF(ISTYP .NE. ITYP) GO TO 300

oo oo

aon

Qoo o oo

QOO0 o
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2102

2103
210s
0106

33@ COUNT = COUNT+1
IF(COUNT .NE. ABSPOS) GO TO 300
GO TO 450

C
COUNT UP FROM THE BOTTOM OF THE LIST

400 ITOP = 1
42@ LOC = LNKSPC(CTRL1 + LOO)
IF¢ITOP .EQ. 1) GO TO 43@
IF¢ (FIGSPC{CTRL1 + LSTSPC(CTRI.l + LOC)) .AND. FIOMSK) .NE. @
1 GO TO 650
43e ITOP = @
IF¢ITYP .EQ. 3) GO TO 4490
ISTYP = (FIGSPC(CTRL.1 + LOC) .AND. F1LG67)
IF(ISTYP .FQ. 3)ISTYP = 2
IFCISTYP .NE. ITYP) GO TO 42¢
449  COUNT = COUNT+!
o IF(COUNT .NE. ABSPOS) GO TO 42¢

g IVAL = NODSFC(CTRL! + LOC)
g SAVE INDPEX PARAMETERS AFTER SUCCESSFI'L RETRIEVAL
500  IF(NSKIP .FQ. 1) GO TO 700

KARG = IARG

KFUNC = IFUNC

INPXAD = LOC
INDEX = IPOS
SAVCON = CURPAG(2)
GO TO 700

C
C POSSIBIE FAILURE. DOES NVI. EXTENDP FORWARD TO ANOTHER CONTINUANT
600 IF((FIGSPC(CTRI 1 + LASTLC) .AND. FLAG1D) .EQ. 0) GO TO 699
LSTCON = .TRUE.
GO TO 699

C
C POSSIBLE FAILURE. DOES MVI EXTEND BACKWARD TO ANOTHER CONTINUANT
650 g{‘égizIEPC;;EIIES) .AND. FIAG10) .EQ. @) GO TO 699

C

C FAILURE EXIT

699  ITESTR = -1
IF/NSKIP .EQ. ©) INDEX = @
IVAL = IARG

C
C SUCCESS EXIT, SET DEFAULTS.
706 ITYP = 3

RETURN

END
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000! SUBROUTINE LVBOTM
0002 IMPLICIT INTEGFR(A-2)
2003 LOGICAL®! SNGI BK,SFTUP,N¥TRAN, INISTR, IN2STR,FDISTR, FP2STR, DLISTR,
1 DL2STR, DUMPFI ,CURENT, F INDFI ,DLETFI ,NSRTF! ,BAKCON,
2 DL2TMP, IN2TMP ,FD2TMP ,REORG, FULL.,LSTCON , RPLACE
0004 COMMON /1 VARGS/ IFUNC, I1ARG, IPOS, ITYP,1VAL ,NVAL NSKIP, ITESTR.
1 INCI UD, INDXON, IVALS(18) , ITYP1(10) ,SRCSUF,
2 LNKSUF, SNKSUF, INSTYP
0005 COMMON /1 VREGS/ CURPAG(4) JREQPAG(4) ,LSTVPG(4) ,MSARET
1 HREQPG,NXTMSA ,HACTPG(2) ,RFADCT, USECNT, DlRPAG
2 DIRCNT ,OUTLOC . OUTDIR ¢ 2<6) RWBUF ( 1)
0006 COMMON /1 VMASK/ MWRITE ,NOTUSD, NFWCON, F1 GMSK , MASKSF , MASKPF
0007 COMMON /1VFI AG/ FI OMSK, F1 1MSK, FI 2MSK, FI 3¥SK . F1 4MSK, F1 SMSK,FI1 G67,
é F} AgﬁéFl AGQ,FI AG10,FLAG!1,FIAG!2,FLAGI3,FIAG14,
AG!
0008 COMMON /1 VCRNT/ REGASP,CTRI PT,CTRI | ,LEASTY NTFRFE,FREE,DREGSP,
1 MSA,PAGI OC.CURENT
0009 COMMON /1 VBUFR/ PAGSZE ,NWCHAN,OI CHAN,CMPAND ,PAGHDR, BUFSZE , DIRSZF,
1 INCORE , HDRSZE , ¥SADIR, SUFSZE, BI KSZE, DIRBI K, PAGBD4
0010 COMMON /1VBDV1 / THSMSA ,REGAS, PAGENO,CONTNO, INSDEL,
1 USECT, HDRF! G, READVI , 01 DNDPH,, DNODEH , NROWH , DROWH
0011 COMMON /1VSWIT/ SETUP,SNGI BK,NXTRAN, INISTR, IN2STR.FDISTR,.FI2STR,
1 DLISTR,DL2STR, IN2TMP ,FP2TMP ,DL2TMP , DUNPFI ,
2 FINDF1 ,DLETFI ,NSRTF1 E
0012 COMMON /1 VPR.IA;HQ BUF10C, LENGTH, IERR, ERRNUM,BINARY , BCD, MODE, PAGES,
i
0013 COMMON /1 VADDR/ 1ADD,TH l S LSTHED, LOC LAST LASTLC 1
0014 COMMON /1 VFND/ COUN T,ABSPOS, LST
0015 COMMON /IVINS1/ REORG,FU LL RPLACE
0016 COMMON /IVDEL1/ NI’MRET.BAKCON
0017 COMMON /1 VVTR1/ NODSPC(1)
1 /LVVTR2/ LSTSPC( 1)
2 /I VVTR3/ LNKSPC( 1)
3 /1 VVTR4/ F1GSPC( D)

THIS ROUTINE BRINGS INTO THE BUFFER THE LAST CONTINUDANT OF A PAGE WHICH
CONTAINS A PORTION OF THE REQUESTED LIS

ASSUME THAT THE BUFFER CONTAINS THE CONTlNl‘ANT WHICH HOIDS THE FIRST
PORTION OF THE MVL.

PAUSE 'IN LVBOTNM'
0018 TMPREO CURPAG(2)

0019 100 lF‘LSTHED .GT. &) GO TO 12¢e
0021 LASTLC = THIS
0022 GO TO 140

-0 DOOOOOO

C
C GET FIRST "VALUE ON MVI
0023 é2@ ISTLOC = LSTSPC/CTRI1 + THIS)
C GET LAST "VALUE' ON MVI
0024 c LASTLC = LNKSPC(CTRI! + ISTLOC) ’j
C DOES THE LIST ENI ON THIS CONTINUANT ? !
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0025 140 IF((FIGSPC(CTRI i + LASTLC) .AND. F1AGi1) .EQ. @) RETURN
0027 LSTCON = .TRUE.

C
C EXAMINE NEXT (SEQUENTIAL) CONTINVANT FOR A PORTION OF THE MVl
0028 280  REQPAG(2) = REQPAG(2) + 1

H
i
i 0829 CALL LVEXCH
C
i ¢ ERROR IF SET OF CONTINUANTS IS EXHAUSTED
! 0030 IF(MSARET .GT. ©) GO TO 2<@
{ C NO ERROR IF SEARCH ORIGINATED FRO Lvnu-:x
0032 IF(BAKCON .EQ. .FALSE.) GO T
l 0034 REQPAG(2) = TMPREQ
. 0035 . RETURN
3
| 0036 220 ERRNUM - 42
_ 2037 DUMP = @
< 0038 CALL LVERR(DUMP)
0630 c STOP
C DOES THIS CONTINUANT CONTAIN A PORTION OF THE MVI 2
0040 259  CALL LVFIND

0041 IFCITESTR .1T. @) GO TO 200
0043 TMPREQ = REQPAG(2)

0044 GO TO 100

0045 END

75




0001

0005

0010

0011
0912
0013
0014

315
0016

0017

0018

0021
0023

0024

aao

aa o000 O

-y

SUBROUT INE LVINEX

IMPLIC
LOGICA

WP —

COMMON

N -

COMMON
1

o
1

COMMON
lCOMMON
1COHMON
:COHMON

2
COMFON
1

COMMON
COMMON
COM_ 10N
COMMON
1 /1
2 /1
3 /1

DATA |
THE INSERT

IT INTEGER/A-2)

L®| SNGIBK,SETUP,NXTRAN, INISTR, IN2STR, FDISTR,FD2STR, DL ISTR,

DL2STR, DUMPFL , CURENT FINDFI DLETF[ NSRTFI FDITIP

R%ETE% IN2TNP , FI2THP, INSIDE, FULL, REORG LSTCON, NYTCON,

A

/1 VARGS/ IFUNC, I1ARG, IPOS, ITYP, IVAL,NVAL ,NSK1P, ITESTR,
INCLUD, INDPXON, 1VALS(10) , ITYP1(18) ,SRCSUF,
LNKSUF, SNKSUF, INSTYP

/LVREGS/ CURPAG(4) +REQPAG/4) ,LSTVPG(4) ,MSARET
HREQPG,NXTMSA ,HACTPG(2) ,READCT, USECNT, DIRPAG,
DIRCNT,OUTLOC, OUTDIR¢256) , RWBUF( 1)

/1. VMASK/ HVRITE.NOTUSD,NEVCON.F[GHSK.HASKSF,HASKPF

/1LVF1 AG/ F10MSK, F1 I1MSK, F1 2¥SK. F1.3¥SK, FI 4MSK, F1 SMSK , F1G67,
F{AgSéFIAGQ.FlAGIO,FIAGll.FIAG)Z,F[AGl3.FIAGI4,
FL AG!

/1 VCRNT/ REGASP,CIRl1PT,CTRL 1 ,LEASTV NTFREE,FREFE,DREGSP,
MSA ,PAGLOC, CURENT

/LVBUFR/ PAGSZE,NWCHAN,OI CBAN,CMPAND, PAGHDR, BUFSZE, DIRSZF ,
INCORE , HDRSZE ,MSADIR, SUFSZE , BI KSZE, DIRBIL K, PAGHD4

/1 VHDVI / THSMSA,REGAS, PAGENO,CONTNO, INSDEL,
USECT ,HDRFIL.G, READVI ,Ol DNDH, DNONEH , NROWH , DROWH

/1VSWIT/ SETUP,SNGI BK,NXTRAN, INISTR, IN2STR.FD1STR,FDP2STR.
DL1STR.DL2STR, IN2TMP ,FD2TMP ,DL2TMP ,DUMFPFI ,
FINDFI ,DLETF1 ,NSRTF1

/IVPRAH/ BUFI OC, LENGTH, 1ERR, ERRNUM, BINARY, BCD, MODE, PAGES,

/IVADDR/ 1ADD, THIS LSTHED, LOC, LAST ,LASTLC
/1 VFND/ NT ABSPOS , LSTCON

/1 VINS1/ RFORG.FULL,RPLACE

/LVVTR1/ NODSPC/ 1)

VVTR2/ LSTSPC/ 1)

VVTR3/ LNKSPC(1)

VVTR4/ FIGSPC( D)

NSIDE /.FALSE./
EXECUT1VE ROUTINF COMPLETES THE TRIPLE IF NECESSARY AND

OBTAINS THE CORRECT P,C FOR SUBROUTINE LVNSRT TO OPERATE ON.

IS LVNSRT
PAUSE
IF{INS

TO PREVENT
FDITMP
FI2TMP
FDISTR
FD2STR

CALL USER’
[FCIN1

TO PREVENT

P$£NEV?£LLED FROM AN INSFRT STRATEGY ROUTINE ?

IDE .EQ. .TRUE.) GO TO 10@

REEERE;ON SAVE THE FIND STRATEGY F1AGS AND TURN THEM OFF
= FD2STR

= .FALSE.

= .FALSE.

S FIRST INSERT STRATEGY ROUTINE ?
STR .EQ. .FALSFE.) GO TO 109

RECURSION, INBIBIT CALLS TO ALL USFR STRATEGY ROUTINES
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0045

0047
0049

0050

2051

0052
0053

INITMP = INISTR
IN2THP = IN2STR
INISTR = .FALSE.
IN2STR = .FALSE.
DLITMP = DLISTR
DL2TMP = DL2STR
DLISTR = .FALSE.
DL2STR = .FALSE.

C SET UP FOR FIRST USER ROUTINE
CALL LVSTAC

CALL USRINI

INSIDE = .FALSE
CALL LVPOP

INISTR = INITMP
IN2STR = IN2TMP
DLISTR = DLITMP
DL2STR = DL2TMP

C
C PROCEED WITH INSERTION ?
IF(NSRTF1. .EQ. .FALSE.) GO TO 1000

C
C ®*¢ ENSURE THAT THE TRIPLE IS COMPLETELY DEFINED °®e¢¢
C ®*® BRING IN REQ(P,C), DEFINE AS CURRENT(P,C)
TEST SOURCE NODE
IARG = -1 PLACE ON NEW PAGE AND DEFINE
0 PLACE ON CURRENT PAGE AND DEFINE
2¢*SUFSZF, ALREADY DEFINED, SEPARATE PREFIX AND SUFFIX
=N<2¢*SUFSZE, PLACE ON PAGE N AND DEFINE
90  NXTCON = .FALSE.
REQCON = REQPAG(2)
IF(IARG .EQ. -1) REQCON = -1
IF(IARG) 110,120, 13@

C
C PLACE ON NEW PAGE (CONT = @)
116  CALL LVNPAG

C
C PLACE ON CURRENT PAGE (ANDI CONT) AND DEFINE SUFFIX
126 CALL LVGRN(SRCSUF,

C

C RECONSTRUCT IARG
IARG = LVIFSH(CURPAG(1),SUFSZE) .OR. SRCSUF
GO TO 209

C
C A SPECIFI{" PAGE IS REQUESTED
C 1S ONLY THE SUFFIX DZFINED ? (IF SO, 1T 1S A PAGE REQUEST W/0 SUF)
130 IF(1ARG .GE. 2®®SUFSZE)» GO TO 140
REQPAG(1) = IARG

>

Peziviviely]

GO TO 14§

é48 REQPAG( 1) = LVRTSH(IARG.SUFSZE)

C IMPROPER PAGE REQUEST ?
IF(REQPA5G(1) .1E. HACTPG(1)) GO TO 145
ERRNUM = 6@

DUMP = ©
CALL LVERR(DUMP)
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0064 STOP

TEST "REQUESTED CONTINUANT"
REQPAG{2) >= @, CONTINUANT SPECIFIED
-1, NEW CONTINUANT
-2, "ANY CONTINUVANT
-3, CURRENT CONTINUANT 1F CURRENT PAGE = REQUESTED PAGE
0065 (45 IP‘REQPAG‘Z) .GE. @ GO TO 155
0067 IF(REQPAG/2) + 2) 158,160,170

C

C CURRENT CONT INUVANT OF REOUESTED PAGE IF ALSO CURRENT PAGE
2068 150 REOPAG'Z) = CURPAG(2
0062 IF/{REQPAGf1) .NE. CURPAG‘])) REQPAG(2) = 0 J

C

C BRING IN PROPER CONTINUANT 1
0071 155 CALL LVEXCH ‘
0072 157 IF(1ARG .GE. 2°°*SUFSZE) GO TO 209 ‘
0074 GO TO 120 !

C
C CONTINUANT NOT SPECIFIED, SET TO ZFRO
0075 1686  RFQPAG'2) = @
0076 GO TO 1S5 J

C
C CREATE NEW CONTINUANT
0077 176  CALL LVNCON
0078 GO TO 157 g

C
C TEST IFUNC ANDI RECONSTRUCT IF NECESSARY
007¢ 200 IF(IFUNC .GE. 2®*SUFSZE) GO TO 3@0

—QOO6O0

0081 TEMPAG = RFQPAG‘1)

0082 REQPAG(1)» = [FUNC

0083 IF(IFUNC .EQ. 8) REQPAG(1) = CURPAG(D)

Q085 REQPAG(3) = REQPAG¢1)

0086 CALL LVGRN (LNKSUF)

0087 IFUNC = LVIFSH(REOPAG'3) SUFSZE)» .OR. LNKSUF
0088 c REQPAG( 1) = TEMPAG

C TEST THE SINK NODE AND RECONSTRUCT IF NECESSARY
C  RANDOM NUMBER ?
300 IF(ITYP1(]> .NE. ©) GO TO 400
IF(1VALS{1) .GE. 2*®SUFSZE) GO TO 400
TEMPAG = REQPAG'!)
IFCIVALS/ 1)) 310,320,330

0089
0091
0093
0094 c
C SINK NGDE POINTS TO NEW PAGE
8095 310  REQPAG(4) = HACTPG( 1) + |
0096 c GO TO 349
C

0097

0998

0099

SINK NODE POINTS TO CURRENT PAGF
32¢  REQPAG<4) = CURPAG(1)
GO TO 340

C
C SINK NODPE POINTS TO DIFFERENT PAGE
33@  REQPAGi(4) = 1VALS( )

0100 3490  RFQPAG(1> = REQPAG/4)
2101 CALIL LVGRN/SNKSUF)
0102 REQPAG( 1) = TEMPAG
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2103

0104
2105

2107
0108

o110
2111
2112

2128
0126
0127
o128
2129

2132

0140

IVALS (1) = LVIFSH(REQPAG(4) SUFSZE) .OR. SNKSUF

C
C BEGIN SFARCH FOR EXISTING LIST
400  FULL = .FaLSF.

IF(INDXON .NE. @) GO TO 420

C
C 'NORMAL" INSERTION, FIND BOTTOM OF LIST
410 IPOS = -1
42e¢  TEMPOS = 1POS
TMPREQ = RFQPAG(2)
CALL LVFDEX
RFQPAG(2) = TMPRFQ
IPOS = TEMPOS

LIST FOUND ON RFQUESTED CONTINUANT ?
IFCITESTR .GT. 0) GO TO S00

REQUEST FOR NEW CONTINUANT (OR PAGE) ?
IF(REQCON .EQ. -1) GO TO S0

PLACE NFW LIST ACCORDING TO RFQPAG(2) BUT FIRST SEARCH ELSEWHERF
IPOS = TEMPUS
TMPREQ = REQPAG(2)
REQPAG(2) = -2
CALL LVFDEX
IPOS = TEMPOS
REQPAG¢2y = TMPREQ

FOUND LIST ON DIFFERENT CONTINUANT 2
F/ITESTR .GT. @) GO TO 450

LIST DOES NOT EXIST ON ANY CONTINUVANT
1POS = TEMPOS
CALL LVFDEX
IPOS = TEMPOS
RFQPAG/2) = TMPRFQ
GO TO 500

IF CONT WAS NOT SPECIFIED, LIST FOUND ON NON-ZERO’TH CONTINUANT
OTHERWISE, LIST WAS FOUND ON THE 'WRONG" CONTINUANT AND MVI MUST
BE RFORGANIZED ANDI PLACED ON RFQCON
50 IF+REQCON .EQ. -2) GO TO 500
RFORG = .TRUE.
CALL LVRFOR{(REQCON)
REORG = .FALSE.
GO 10 899

C
C PERFORM INSFRTION
500  CALL LVNSRT
IF¢.NOT. FULL) GO TO 800

ploENely]

AOOOO

C
C CONTIN{ANT IS FULL, PLACE ON NFXT CONTINUANT IF SPACFE IS AVAILABIE

L = .FALSE.

C
C SPECIAL HANDLING FOR OVERFIOW ON INDEXED INSERTION
IFCINDXON .NE. @) GO TO eee
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C DOES A PORTION OF THE NVI REleE ON THE CURRENT CONTINUANT ?
505 IF(ITESTR .IE. 8) GO TO S

C SET MVI CONTINUVATION FLAG
FI GSPC(CTRL 1+LASTLC) =FL.GSPC(CTRI 1+LASTLC) .OR. F1AGI!
NXTCON = .TRUE.

52@ RFQPAG/2, = REQPAG(2) + |

F1L.GSPC(CTRLPT+BDRF1.G) =FL.GSPC(CTRLPT+BDRFIG) .AND. .NOT. NOTUSP
1 .OR. MWRITE
CALL LVEXCH
IFfMSARET .1LE. 9) CALL LVNCON
CALL LVFIND
c GO TO See
C OVERFIOW ON INDEXED INSERTION
660 IF(IPOS .EQ. -1) GO TO SOS

CALL LVOVER
c GO TO 505

C RESFT CONTINUANT USAGE RATIO
800  IF(RPLACE .EQ. .TRUE.) GO TO 82@
LNKSPC(CTRLPT+INSDEL) = LNKSPC(CTRIPT+INSPEL) + NVAL

C
C CONTINUANT HAS BEEN MODIFIED

82@ lFl ggPC;g;R%P -+BDRFLG) = FI GSPC(CTRLPT+HDRFLG) .AND. _NOT. NOTUSD
c NONSPC/CTRI PT+REGAS) = REGASP

C IF LIST IS CONTAINED ON MORE THAN ONE CONTINUANT,
C SET BACK POINTING FLAG
[F(NXTCON .EQ. .TRUE
1 FIGSPC(CTRL! + THIS) = FIGSPC(CTRI.1 + THIS) .OR. FLAG!O

C

C IF Algl[")ClFlC ngTlNgANT WAS REQUESTED, SET REORG INDIBIT FLAG
1 FLGSPC(CTRIL.1 + THIS) = FIGSPC/CTRL1 + THIS) .OR. FLAGI2
REQPAG(2) = -2

C -
C CALL SECOND USER INSERTION STRATEGY ROUTINE ?
1600 [F(IN2STR .EQ. .FALSE.) GO TO 1100

INITMP = INISTR
IN2TNP = IN2STR
INISTR = .FALSE.
IN2STR = .FALSE.
DLITMP = DLISTR
DL2TMP = DL2STR
DLISTR = .FALSE.
DL2STR = _FALSE.
CALL LVSTAC
INSIDE = .TRUE
CALL USRIN2
INSIDE = .FALSE
CALL LVPOP
INISTR = INITMP
IN2STR = IN2TMP
DLISTR = DLITMP
DL2STR = DL2TMP

C
C RESTORE FIND STRATEGY F1AGS
1100 IFC(INSIDE .FQ. .TRUE.) RETURN
FDISTR = FDITNP
FD2STR = FD2THP
RETURN
END
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000 |
0002
0003

0085

2910
2011

0012

0013
0014

0016

0017
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[glgle]

SUBROUT INE LVNSRT
IMPLICIT INTEGER(A-2Z)
LOGICAL®! SNGIBK,SETUP ,NXTRAN, INISTR, IN2STR,FDISTR, FI'2STR, DL1STR,
DL2STR, DUMPFL Cl‘RENT FINI\FI DLETFI ,NSRTFI , IN lTlP
DL2TMP , IN2TNP , FI2TMP . FULL , REORG, LSTOON,, RPLACE
CONMON /1 VARGS/ IFUNC 1ARG, 1POS, ITYP, lVAL NVAL,NSKIP, ITESTR,
INCI UD, lNI‘XON. iVaLst i@ . ITYPI(10) .SRCSI‘F,
LNKSUF , SNKSI'F, INSTYP
COHION /1 VREGS/ CURPAG(4) REQPAG(4) ,LSTVPG(4) ,NMSARET,
HREQPG,NXTMSA ,HACTPG(2) ,RFADCT, USECNT DlRPAG,
DIRCNT ,OUTLOC.OUTDIR(256) , RWBUF ¢ 1)
CONMON /1 VWASK/ MWRITE + NOTUSDP ,NFWCON, F1 GMSK , MASKSF . MASKPF
COMMON /1VF1 AG/ FIOMSK,FI IMSK, FI 2MSK, F1.3MSK , FI 4MSK . F1 SMSK.FIG67.
é ;{ggﬂiéﬂA@.FIAGIO ,F1AG11,FI1AG!I2,FLAGI3,FL1AG14,
COMMON /1 VCRNT/ REGASP,CTRI PT CTR! 1 ,LEASTV ,NTFRFE, FREE, DREGSP,
1 MSA, PAGI OC.CURENT
COMMON /1 VBUFR/ PAGSZE ,NWCBAN,OI CHAN,CMPAND, PAGHDR, BUFSZE , DIRSZF,
1 lNCORE.HDlBZE.MSADIR.Sl‘FSZE,BI KSZE.D!RB!K.PAGBDA
COWMON /1 VHDVI / THSMSA ,REGAS, PAGENO,CONTNO, INSDEL ,
1 USECT , HDRFI G, READVI , Ol DNIH, DNODEH , NROWH , DROWH
COMMON /1VSWIT/ SETUP,SNGI BK,NXTRAN, INISTR. IN2STR,FDISTR,FI2STR.
1 DL1STR,DL2STR, IN2TMP ,FD2TMP ,DL2TMP ,DUNPFL ,
2 FINDFI ,DLETFI ,NSRTFI
lCOlHON /1 VPRAH/ BUFI OC, LENGTH 1ERR , ERRNUM, BINARY, BCDP, MODE, PAGES,

COMMON /I VADDR/ 1ADD, THIS LSTHED,LOC, LAST ,LASTLC
COMMON /1 VFND/ COUNT , ABSPOS , LSTCON
COMMON /IVINS1/ RFORG.FULL,RPLACE
COMNMON /1 VVTR1/ NODSPC¢ 1)
1 /1 VVTR2/ LSTSPC( 1)
2 /I VVTR3/ LNKSPC(1)
3 /LVVTR4/ FIGSPC(1)
DATA TwO/"2/,THREE/"3/ ,NF1G67/" 177774/ ,SVIRPL/"Q/

C
g CALLS TO LVFINi' OR LVFNV MUST PRECEDE A CALL TO THIS ROUTINE.
C INSERTION TYPE ?

PAUSE 'IN LVNSRT®
RPLACE = .FALSE.
IF(INDXON-1) 125,126,127

C
C IS THE GIRS BUFFER FULL ?
125 IF(REGASP .EQ. LSTSPC(CTRI! + RFGASP)) GO TO 98

C FORM FIRST WORD OF SINGLE OR IULTIVALUED FUNCTION
FIGTMP = FI1 IMSK .OR. ITYP

IF(NVAL .EQ. 1)GO TO

LSTTMP = REGASP

FIGTMP = FIGTMP .OR. FIBMSK .OR. FI2M¥SK

GO TO 21

LSTTNP = IVALS/1)

[ S

N -

o0

81




E
l C IF THIS FUNCTION ALRFADY EXISTS. GO TO 43 3
i @020 21 IF'ITESTR .GT. @ GO TO 43
c
C IF THAT ADDRESS IS ALRFADY IN WORKING SPACE, GO TO 25 4
0031 IF( (FI INSK .AND. FIGSPC(CTRI! + 1ADD)) .NE. @ GO TO 2S
c ;
C UPDATE REGASP (IF NECESSARY)
0633 | IFCIADD .EQ. REGASP)REGASP = LSTSPC(CTRIL + 1ADD)
C UPDATE AVAILABIE SPACE
0035 LSTSPC(CTRI | + NODSPC(CTRI1 + IADD)) = LSTSPC/CTRL! + IADD)
063  NOPSPCICTRII  LSTSPC(CTRLI + 1ADD)) = NOPSPCICTRIL + 1ADD
¢ INSERT FUNCTION
0037 NODSPC(CTRI | + TADD) = IFUNC
0038 LSTSPC(CTRI | « 1ADD) - LSTTNP
; 0039 LNKSPC(CTRI  + TADD) - IADD ‘
| 0040 FIGSPC(CTRI | + IADD) = FIGSPC(CTRI 1+IADD} .OR.FIGTMP.OR.FI SMSK |
N C INSERT ANY ADDITIONAL FINCTION VALUES
§ 0041 IFINVAL .FQ. D) G0 TO 100
0043 HEAD = 1ADD
3 0044 OIDLOC = IADD
0045 G010 so \J
C_IF THAT ADDRESS CONTAINS THE HEAD OF A CONFLICT LIST, GO TO G@ R
0246 (z:s IF((FISMSK .AND. FIGSPC(CTRI§ + IADD)) .GF. @) GO TO 6@ !
C IF THAT ADDRESS CONTAINS A VALUE ON A NULTIVALUE LIST, GO TO 3§ ,
0048 IF( ((FI2MSK .AND. FIGSPC(CTRL1 + [ADD)) .GT. @) .AND. i
.} (FLONSK oNDFiGSPCICTRIL + 1ADD) .EQ. 0 G0 TO 3s
c _______________________________________________________________________________
C-THE ADDRESS CONTAINS A FUNCTION ON A CONFI ICT LIST,BUT NOT THE HEAD OF LIST
0050 TAIS = 1ADD

C
C FIND THE PRFCFDING FUNCTION ON THF CONFLICT LIST
Sl 26 IFCLNKSPC(CTRI { + LNKSPC(CTRI1 + THIS)) .EQ. 1ADD) GO TO 27

0053 THIS = LNKSPC(CTRI1 + THIS)
0054 GO TO 26
0055 27 LAST = LNKSPC(CTRI1 + THIS)
0056 NEWLOC = REGASP
0057 c IF(REGASP .EQ. LSTSPC(CTRL1 +« REGASP)) GO TO 98
C UPDATE AVAILABLE SPACF AND REGASP
0059 CALL LVUPDT
g gngETHE FUNCTION ON A CONFI ICT LIST TO THE FIRST CELL OF AVAILABLE
006¢ NODSPC(CTRI | + NEWIOC) = NODPSPCfCTRI1 + IADD)
0061 LSTSPC/CTRI | + NEWIOC) = LSTSPC/CTRL} + I1ADD)
0062 LNKSPC/CTRI | + NEWIOC) = LNKSPC(CTRL1 + IADD)
0063 FIGSPC/CTRI1 + NEWIOC) = FIGSPC(CTRL1 + 1ADD) .OR. FI4MSK
0064 FIGSPC¢CTRI1 + 1ADD) = @
0065 LNKSPC/CTRI 1 + LAST) = NEWIOC
C
C INSERT THIS FUNCTION AS THE HEAD OF A CONFI ICT LIST
0066 NODPSPC/CTRI | + IADD) = IFUNC
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LNKSPC(CTRI | + 1ADD)
LSTSPC(CTRI 1 + I1ADD)
FIGSPC(CTRI | + 1ADD)

FIGSPC/CTRI 1 « IADD)
IF{(FLGSPC(CTRL1 + NEWIOC)

C
C IF THE FUNCTION THAT WAS MOVED IS THE HEAD OF A MULTIVALUE LIST,FIX POINTERS
NEXT = LSTSPC(CTRI 1 + NEWIOC)

NEXT = LSTSPC¢CTRI! + NEXD)
IF/LSTSPC(CTRI | « NEXT) .
LSTSPC(CTRI | + NEXT»

C
C INSERT ANY ADDITIONAL FUNCTION VALUES

HEAD = 1ADD

OIDLOC = ]ADD

IF(NVAL .GT.
GO TO 100

CALL LVUPDT

NODPSPC¢CTRI 1
LSTSPC¢CTRI 1
LNKSPC(CTRI 1
FIGSPCCTRI 1
FIGSPC¢CTRI 1

C
g RESET POINTERS

= LSTSPC(CTRL 1 + NEWLOC)
IF((F1OMSK .AND. FIGSPC'CTRI1 +« LD
LNKSPC/CTRI1 + LSTSPC(CTRI1 + L1))

Lt

GO TO 201

LNKSPC/CTRI 1 + L1) = NEWLOC
KZVAL = LSTSPC(CTRI1 + LNKSPC(CTRI 1 + NEWI.OC))
IF((FIGSPC(CTRI 1 + KZVAL) .

1) GO TO S0

NODPSPC/CTRI 1
LSTSPC(CTRI. |
LNKSPC(CTRI.1
FIGSPC(CTRI 1

®uunn

-OR. FIGTNP .OR. FI4MSK .OR. FI SMSK
.AND. F1OMSK)

1ADD) GO TO 3@

C-THE ADDRESS CONTAINS A VALUE ON A MULTIVALUE LIST
NEWIOC = REGASP
IFREGASP .EQ. LSTSPC(CTRI | + REGASP)) GO TO 98

C
C UPDATE AVAILABIE SPACE AND REGASP

C
C MOVE THE VALUE ON A AULTIVALUE LIST TO THE FIRST CFLL OF
C AVAILABIE SPACE

*
+
*
*

) .EQ. @) GO TO 209
= NEWI OC

.AND, FI1OMSK)

LSTSPC(CTRI | +« LNKSPC(CTRL1 + NEWIOC)) =

GO TO 39

LSTSPC/CTRI 1 + KZVAL)

NOISPC(CTRI | + 1ADD) = IFUNC

"INSERT THIS FUNCTION AS THE HEAD OF A CONFLICT LIST

LNKSPC/CTRI 1 + 1ADD) 1ADD

LSTSPC(CTRI | + 1ADD)

FIGSPC(CTRI { + 1ADD)
FIGSPC(CTRL1 + I1ADD)

GO TO 100

.OR. FIGTMP .OR. F14MSK .OR. FISNSK

C-THE sgg:gnou TO BE INSERTED IS ON THE CONFLICT LIST




v

IS THIS A SINGIE VALUE LIST OR NULTIVALUE LIST?
i

C
C
o109 c IF(LSTHED .IT. @ GO TO S
g OIDLOC IS THE LOCATION OF THE LAST VALUE ON THE NULTIVALUE LIST
o111 c Ol DLOC = LNKSPC(CTRI1 + LSTHED)
C--- e ——————— - et ——— e ————
C-INSERT ADDITIONAL FUNCTION VALUES
8112 SO LSTASP = NODSPC/CTRI 1 + REGASP)
2113 IN = 8
o114 GO TO S6
o e e i e i e e e e = e
0115 (SZIFORHI:ULTéVALUE LIST TO ADD VALUE(S) TO SINGLE-VALUED FUNCTION
11 =
0116 IF'REGASP .EQ. LSTSPC(CTRI ! + REGASP))GO TO 98
0118 LSTASP = NODPSPC(CTRL1 + REGASP)
' e119 NEVIOC = REGASP
¥~ e12e REGASP = LSTSPC(CTRL1 + REGASP)
0121 NODPSPC/CTRI | + NEWIOC) = LSTSPC(CTRL[ ¢+ THIS)
Q122 TEMP = (FIGSPC{CTRL! +« TBIS) .AND. F1G67)
9123 FIGSPC/CTRI 1 + NEWIOC)> = (TEMP .OR. FIGSPC(CTRI1 + NEWI.OC))
0124 FIGSPC(CTRI1 + THIS) = (FIGSPC(CTRI 1 + THIS) .AND. NFIG67)
0128 FIGSPC/CTRI.1 + THIS) = (FI2¥SK .OR. FIGSPC(CTRI1 + THIS))
9126 FILGSPC(CTRI1 + THIS) = (FIOMSK .OR. FIGSPC(CTRLt + THIS)}
Q127 LNKSPC(CTRI PT+INSPEL) = LNKSPC{CTRIPT+INSDEL) + 1
0128 c OIDLOC = THIS

C
" C _INSERT ANOTHER VALUE ON MULTIVALUE LIST
29 52 FIGSPC(CTRI 1 + NEWIOC)

01 = (FL2¥SK .OR. FIGSPC(CTRI1 + NEWIOC))
— 213e FIGSPC(CTRI 1 + NEWIOC) = (FLIMSK .OR. FIGSPC/CTRI! + NEWIOC))

0131t LSTSPC(CTRI 1 + OILDLOC) = NEWIOC

0132 LNKSPC(CTRI | + NEWLOC) = OIDLOC

g OIDLOC = NEWI.OC

c IF(IN .GT. @ GO TQ 57
C NO VA#UESlHAVE BEEN INSERTED YET

134 S6 NEWIOC = REGASP
0138

0137
0138 GO TO S8
C SOHE VALUES HAVE BEEN INSERTED
Q139 IF(IN EO NVAL) GO TO 67
2141 c IN = IN+]
N 8142 58 IF(REGASP .EQ. LSTSPC(CTRI.1 + REGASP)) GO TO 98
0144 REGASP = LSTSPC/CTRI 1 + REGASP)
2145 NOD'SPC(CTRI | + NEWILOC) = IVALS(IN) .
0146 FIGSPC/CTRI1 + NEWLOC) = (ITYPI(IN) .OR. FIGSPC(CTRI1 + NEWLOC))
0147 ITYP1C(IN) = @
0148 GO TO 52

C
C END MULTIVALUE LIST AND UPDATE AVAILABIE SPACE |
0149 67 LSTSPC/CTRI.1 + OIDLOC) = HEAD ;

R Ca——"
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NOPSPC/CTRI | +« REGASP) = LSTASP
LSTSPC/CTRI 1 + LSTASP) = REGASP
LNKSPC/CTRI | + LSTSPC/CTRlI 1 + HEAD)) = OIDLOC

FUNCTION TO BE INSFRTED IS NOT ON THE CONFLICT LIST
ASPREG = RFGASP

LSTASP = NODSPC/CTRI 1 + REGASP)

IF(REGASP .FQ. LSTSPC/CTRI| + RFGASP)) GO TO 98

C
C UPDATE AVAILABIE SPACF AND REGASP

158 CALL LVUPDT
C
! C INSERT FUNCTION IN FIRST CELL OF AVAILABIE SPACF
: 2159 NODPSPC/CTRI t + ASPREG) = IFUN
4 al16e IF¢NVAL .FQ. 1)GO TO 611
0162 LSTSPC/CTRI | + ASPRFG) = REGASP
~ 0163 FIGSPC(CTRI 1 + ASPREG) = (FI2MSK .OR. FIGSPC(CTRI | + ASPREG))
0164 FIGSPC(CTRI | + ASPREG) = (FIOMSK .OR. FIGSPC(CTRI! + ASPREG))
0165 GO TO 612
0166 611 LSTSPC(CTRI | « ASPREG) = IVALS(D)
0167 612  FIGSPCCTRI 1 + ASPRFG) =
. ! FIGSPC/CTRI 1 + ASPREG> .OR. ITYP1(1» .OR. FI IMSK .OR. F14MSK
2168 LNKSPC/CTRI | + ASPREG) = I1ADD ~
o 0169 LNKSPC/CTRI 1 + LAST) = ASPREG
Q17¢ IF(NVAL .EQ. 1) GO TO 100
C
C INSERT ADDITIONAL VALLVES
0172 LSTASP = NODPSPC(CTRI! + REGASP)
0173 Ol DLOC = ASPRFEG
Q174 HEAD = ASPREG
T Q178 IN = 0
| 0176 GO TO S6
C
C DESTRUCTIVE INSERTION
C
C A CALL TO LVFIND MUST PRECEDE A CALL TO EITHER 126 OR 1(27.
C GIVEN N VALUES OF TYPE K ON A LIST WHERE N.GE.@ , INDEXED
C INSERTIONS SHALL SUCCEED FOR IPOS.GE.!1 .AND. IPOS .IE. N«
C
C DEFFAT SAVED INDEX UNTIL NEXT RETRIEVAL.
0177 126  FIGSPC/CTRI 1 + THIS) = FIGSPC(CTRL{ + THIS) .OR. Fl4NSK
Q178 ABSPOS = [ABS(IPOS)
@179 KPOS = IPOS
0180 INDEX = @
C DOES THE IPOS'TH VALUE OF THE PROPER TYPE EXIST?
018! IFCITESTR .IT. 8 GO TO 99
C REPLACF VALUE AT LOCATION '1OC'. SVI OR MVI?
0183 RPLACF = .TRUE.
0184 Svi IF/LSTHED .GT. @) GO TO 356
C
3 0186 [LSTSPC/CTRI 1 + LOC) = IVALS(1)
0187 SVIRPL = i
o188 GO TO 365

C MVI
0189 356 NODPSPC/CTRI1 + LOC) = IVALSt1)
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€199
V1914

8192
0194
€198
0196
0197
0198
@199
020

02a1
02e3
0205
0266
0268

0209
Qz2il

0212

0214
a21s
0216
0217
02's

0219
022
0223
0224

0226

Q228

0230
0231
0232

REPLACE TYPE.

S FIGSPC(CTRI1 + LOC) =
i C((FIGSPC(CTRI1 + LOC)» .ANP. NFLG67) .OR. ITYP1(1))
GO TO 1060

IPOS'TH VALVE WAS NOT FOUND, INDEXED iNSERTION CAN STILL SUCCEED
IF (1POS-1) VALUE IS FOUND. THIS THEN BFCOMES A NORMAL INSERTION

C
36

;HISL?ggonES A NONDESTRUCTIVE INSERTION TO THE FIRST POSITION IN
HE

IF(ABSPOS .FQ. 1) GO TO 128
IF(KPOS) 91,97.92
KPOS = KPOS+1
GO TO 93
KI'oS = KPOS-1
CALL LVFIND
IPOS = KPOS
CALL LVFNV/INDEX, INDEX lNDEX INDEX)
FAILURF IF NO VALUE IS FOV
IFCITESTR .IT. @ GO TO 97
NORMAL INSERTION IF REQUEST WAS IPOS'TH FROM THE TOP.
I[F(KPOS .GT. ©) GO TO 12§
NONRESTRUCTIVE INSERTION AT THE BEGINNING OF THE LIST.
NFW1OC = REGASP
IF¢«REGASP .FQ. LSTSPC(CTRl! + REGASP)) GO TO 98
CALL LVUPDT
C SVI OR MVI?
IF(LSTHED .GT. @) GO TO 377
GO TO 344

NONDPESTRUCTIVE INSFRTION

IF IPOS = -1, PLACF AT THE END OF THE LIST (NORMAL INSFRTION).
127 {r«IPOS .EQ. -1) GO TO 12§

> DEFFAT SAVEFD INDEX UNTIL NEXT RETRIEVSAL.
FIGSPC(CTRI1 +» THIS) = FIGSPC(CTRIl + THIS) .OR. FI4MSK
ABSPOS = 1ABSt1POS)
KPOS = IPOS
INDEX = 0
NFW!IOC = REGASP
C DOFS THE 1POS'TH VALUE OF THE PROPER TYPE EXIST?
IF+ITESTR .IT. 0 GO TO 90
IFiRFGASP .FQ. LSTSPC/CTRI 1 + RFGASP)) GO TO 98
CALL LVUPDT
C SVI OR MVI?
IF/LSTHED .IT. @y GO TN 344
C MV

IF'KPOS .IT. ) GO TO 347
C

C PLACF VALUE AT THE IPOS'TH POSITION (WRT ITYP)> FROM THE TOP OF LIST
377 ISTLOC = INKSPC/CTRI1 + LOC)

NOPSPC/CTRI 1+ NEWEOCO) IVALS (Y

LSTSPC/CTRI I « NUWIOC) LOC

ENKSPCOCTRI L+ NEWIOO) ISTLOC

FIGSPC/CTRI 1 + NEWIOC) FI IMSK .OR. FI2MSK .OR. ITYPI(D

lelgieleielriy]

o 88 28

[P e]
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8
8
o&g

e ——— e -,

.
[+
2
8

Mt e
g

‘ 0270

{ 0271
0272

0273

0274
Q278

0276
0277
2278

. S——

IF/LOC .NE. LSTHED) GO TO 32!}

LSTSPC(CTRL 1 + LSTSPC/CTRLl + ISTLOC)) = NEWIOC
G0 TO 322

LSTSPC/CTRI 1 + ISTLOC) = NEWIOC

LNKSPC(CTRI'1 + LOC) = NEWIOC

GO TO 100

C PLACE VALUE AT THE IPOS'TH POSITION (WRT ITYF) FRON THE BOTTOM OF

C THE LIST

347  NODSPC/CTRI 1 NEWI.OC) 1VALS(1)
LSTSPC/CTRI 1 + LOC»
LOC

.
LSTSPC(CTRI.1 + NEWIOC)
LNKSPC(CTRI 1 + NEWI.OC)
FIGSPC/{CTRI 1 + NEWIOC) = FI IMSK .OR. FI2NSK .OR. ITYP1(1)
IF¢(FIGSPC(CTRL'1 + LSTSPC(CTRI1 + LOC)) .ANDM. FLOMSK) .EQ. @)
| GO TO 323
KZVAL = LSTSPC(CTRL1 + LOC)
LNKSPC/CTR1 1 + LSTSPC(CTRI.1 + KZVAL)) = NEWLOC
GO TO 324

323  LNKSPC(CTRI1 + LSTSPC(CTRI1 + LOC)) = NEWIOC

324  LSTSPC/CTRI1 + LOC)» = NEWIOC
GO TO 100

C
C CREATE NMVI WITH NFW VALUE AT THE TOP OF THE LIST.
344 IF¢REGASP .EQ. LSTSPC(CTR11 « REGASP)) GO TO 98
NWIOC2 = REGASP
CALL LV\‘PDT

NODNSPC/CTRI 1 + NEWIOC) IVALS (1)
LSTSPC(CTRI 1 + NEWIOC) NW10C2
LNKSPC(CTRL1 +« NEWIOC) NW10C2

FIGSPCCTRl } + NEW1OC)
NODMSPC/CTRI'1 + NWIOC2) LSTSPC(CTRI 1 + THIS)
LSTSPC(CTRI 1 + NWILOC2) THIS
LNKSPC/CTRI 1 + NWLOC2) NEWI1.OC
KJI GTEP = FIGSPC(CTRI1 + THIS) .AND. FIG67
FIGSPC(CTRI | + NWIOC2) = (FI IMSK .OR. FL2MSK) .OR. KIGTEP
LSTSPC(CTRI | + THIS) = NEWLOC
FIGSPC/CTRI 1 + THIS) =
1 (FIGSPC(CTRI | + THLS) .OR. FIOMSK) .OR. FI2MSK
(F;}BGL‘I‘ IS SFT BECAUSE THIS INSERTION MIGHT BF A RECREATION GF AN
90  FIGSPC/CTRI! + THIS) = FIGSPC(CTRL.1 + THIS) .OR. F14MSK
IVAL = IVALS(D)
"FAILURE" IF IFUNC+IARG D1D NOT PREVIOUSIY EXIST
IF( ((FIGSPC(CTRI | + THIS) .AND. FIOMSK) .NE. @) .OR.
1 POSSVIRPL .EQ. D ITESTR = 1

FLIMSK .OR. FI2¥SK .OR. ITYPl(I)

nu e NNy

— 0

SOOO

C
C CONTINUANT IS FULL TRY AGAIN
98 FULL = .TRVE

RETURN

ENDP
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SUBROUT INE LVUPDT

IMPLICIT INTEGER(A-2)

LOGICAL®) CURENT

COHMON /1 VCRNT/ REGASP,CTRI PT,CTRIL. 1 ,LEASTV ,NTFRFE,FREE, DRFGSP,

MSA ,PAGI OC, CURENT

COMMON /LVVTR1/ 'NODSPC( 1)

1 /1 VVTR2/ LSTSPC(1)

2 /1 VVTR3/ LNKSPC(1)

3 /INVTR4/ FIGSPC(1)

CO¥MON /1 VFI AG/ F1OMSK,FI 1MSK,F1.2MSK, F1 3MSK, F1 4MSK, F1. SMSK,F1 G67,
é ;?28?5F1A69,F1AGIO.FIAG!I,FIAG|2,FLAGI ,FIAGI4

THIS ROUTINF UPDATES AVAILABLE SPACE AND THE REGISTER OF AVAILABIE
SPACE - REGASP

PAUSE *IN LVUPDT’

LSTSPC(CTRI.1 + NODPSPC(CTRI1 + REGASP))
NODSPC(CTRI.1 + LSTSPC(CTRI | + RFGASF))
REGASP = LSTSPC(CTRI.1 + REGASP)

XX¥X= |00

IF ¢ ¢(F1 GSPC{CTRI 1 +REGASP) .OR.F1.3¥SK) . NE. F1.3¥SK) XXX =XXX®¥XX
EEEURN

[-lolglele]

LSTSPC/CTRI { + REGASP)
NOI'SPC(CTRI 1 + REGASP)
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; 0001
0002

0005

! 0007

0010
0011

2012
2013

: 9015
| 0016

2817

0918
0020
0022
0023

0024

[elely]

SUBROUT INE LVDLEX
IMPLICIT INTEGER¢A-Z)
LOGICAL®! SNGIBK,SETUP,NXTRAN, INISTR, IN2STR,FDNISTR, FD2STR,DLISTR,

1

2

3
COMMON

N o—

COMMON
1

COMMON
COMMON
1
2
COMMON
{
COMMON
1
COMMON

1
COMMON
1

2
COMMON
1

COMMON
COMMON
COMMON
COMMON

DL2STR,DUMPFI ,CURENT ,FINDFI ,DLETFI ,NSRTF1 ,FDNITMP,
gLﬁggg,INZTHP.FDZTHP.lNSIDE,REORG.FULL,LSTCON,RPLACE‘
A

/LVARGS/ IFUNC, I1ARG, IPOS, ITYP, IVAL ,NVAL,NSKIP, ITESTR.
INCLUD, INDXON, [VALS(10),ITYP1 (10) ,SRCSUF.
LNKSUF, SNKSUF . INSTYP

/1 VREGS/ CURPAG(4) ,REQPAG(4) ,LSTVPG(4) ,MSARET,

HREQPG , NXTMSA ,HACTPG(2) ,READCT, USECNT ,DIRPAG,
DIRCNT,OUTLOC,OUTDIR(256) ,RWBUF ( 1)

/LVMASK/ MWRITE,NOTUSI',NFWCON, F1 GMSK , MASKSF , MASKPF
/1VFLAG/ Fl1OMSK, F1 1MSK,FI 2MSK, F1 38SK . F1.4MSK, F1 SMSK ,FI1 G67.
ggﬁgSéFlAGQ.FIAGIO.FlAGIl.FlAGlZ.FIAGI3.FIAG)4,

1

/1VCRNT/ REGASP,CTRI PT,CTRI 1 ,LEASTV NTFRFE,FREE, BREGSP,
MSA ,PAGLOC, CURENT

/1 VBUFR/ PAGSZE ,NWCBAN,OI CHAN CMPANP,PAGHDR.BUFSZE,DIRSZE,
INCORE ,HDRSZE , MSADIR, SUFSZE, Bl KSZE, DIRBI K, PAGHD4

/1VBDV1 / THSMS:s,REGAS, PAGENO, CONTNO, INSDEL,

USECT ,HDRFI G, READVI , O1 DNDH, DNODEH , NROWH , DROWH

/LVSWIT/ SETUP,SNGI BK,NXTRAN, INISTR. IN2STR,FNISTR,FI2STR,
DL1STR,DL2STR. IN2TMP ,FD2TMP ,DL2TMP , DUMPFI ,

FINDFI ,DLETFI ,NSRTFI

/lVPRﬁgg BUF1OC,LENGTH, IERR, ERRNUM ,BINARY, BCD, MODE , PAGES,

/I VFNIv/ COUNT , ABSPOS, LSTCON

/1VINS1/ REORG,FULL,RPLACE

/1VDEL1/ NUMRET,BsKCON

/1VVTR1/ NODSPC( 1)

1 /1 VVTR2/ LSTSPC/1)
2 /LVVTR3/ LNKSPC/1)
3 /LVVTR4/ FIGSPC( 1)

C
c DATA INSIDE /.FALSE./
C THE DELETE EXFCUTIVE ROUTINE OBTAINS THE CORRECT P,C FOR SU'BROUTINE
E LVDLET TO OPERATE ON.
D PAUSE ' IN LVDLEX®
C IS LVDPLET BFING CALLED FROM A DELETE STRATEGY ROUTINF ?
c [FCINSIDE .FQ. .TRUVE.) GO TO |00
C TO PREVENT RECURSION. SAVE THE FIND STRATEGY FIAGS AND TURN THEM OFF
FDITMP = FDISTR
FD2TMP = FD2STR
FDISTR = .FALSE.
c FD2STR = .FALSE.
C CALL USFR'S FIRST DELETE STRATFGY ROUTINE ?
c IF(DLISTR .FQ. .FALSE.) GO TO 109
C TO PREVENT RECURSION. INPIBIT CALLS TO ALL USER STRATEGY ROUTINES
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e e e

A

r—

0047

0049
00590

@asS |
0052

0053

0055

0057

2059
006 1

0062

DLITMP = DLISTR
DL2TMP = DL2STR
DLISTR = .FALSE.
DL2STR = .FALSE.
INITMP = INISTR
IN2TMP = IN2STR
INISTR = .FALSE.
IN2STR = .FALSE.

C

C SET UP FOR FIRST USER ROUTINE
CALL LVSTAC

INSIDE = .TRUE.
CALL USRIL!
INSIDE = .FALSE.

CALL LVPOP

DLISTR = DLITMP
DL2STR = DL2TMP
INISTR = INITMP
IN2STR = IN2TMP

C
C PROCEED WITH DELETION 2
IF‘DLETF1 .EQ. .FALSE.) GO TO 600

C
C BRING IN PROPER CONT INUANT
100 J ]

CALL LVFPEXQJ,J.J,3, 8

C
C NO LIST TO BE DELETED ?
IF(ITESTR .IT. 0) GO TO 600

C
C ASSUME LIST DOES NOT PROCFED T(O ANOTHER CONTINUANT
200  LSTCON = .FALSF
BAKCON = .FALSF.
C
C NUMRET COUNTS THE NUMBER OF LOCATIONS RETURNED TO AVAILABIE SPACE
NUMRFT = @
CALL LVPLET

UPDATF. CONTINUANT FILL QUANTITY
LNKSPC/CTRIPT+ INSDEL) = LNKSPC¢CTRIPT+INSDPEL) - NUMRFT

CONT INUANT HAS BEEY MODIFIED
FIGSPC(CTRIPT+WDRFIG) = FIGSPC(CTRIPT+HDRFIG) .OR. MWRITE

INPEXED DELETE ?
[FCINDXON .EQ. 1) GO TO 409

FINISBED ?
IF/LSTCON .EQ. .FALSE.) GO TO 600

Qo o6 a0 oo a0

EXAMINE NEXT CONTIN'ANT
300  REQPAG(2) = CURAG(2) + 1

J =0
CALL LVFDEX(J,J ' J. 1)

C
C NO MORE CONTINUVANTS ?
IF(MSARET .1E. ©) GO TO 500
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[}
i
c i
€ DOES A PORTION OF THE LIST RESIDE ON CURRENT * T oo .
0064 IF(ITESTR 1T @) GO T0
ooss GO TO
C RESET DEFAULT TO "DELETE ENTIRE LIST"
@067 400 INDXON = ©
oose IF(BAXCON .EQ. .FALSE.) G0 TO 450
€ LIST NO LONGER POINTS FORWARD TO A FOLLOWING CONTINUANT, REMOVE F1AG
ea7¢ IPOS = -1 ')
0971 CALL LVFDEX :
0072 FLGSPC(CTRL 1+1.0C) = FLGSPC(CTRL1+10C) .AND. .NOT. FLAGI1
0073 450  IF(LSTCON .EQ. .FALSE.) GO TO 600
oo7s C LIST NO LONGER POINTS BACKWARD TO A PREVIOUS CONTINUANT, RENOVE FIAG
0076 CALL LVFDEX
0077 FLGSPC(CTRL 1+THIS) = FLGSPC(CTRLI+THIS) .AND. .NOT. FLAGI®
oe7e GO TO 600
C ERROR, LIST CONTINUATION FLAG BUT NO MORE CONTINUANTS !
0079 500 ERRNUM = SO
0080 NODE = BCD
0081 PAGES = -1
0082 DUNP = @
0083 CALL LVIUNP (DUNP)
e0R4 Y = 1000
0085 X=X°*X
005 STOP
C CALL SECONP USER DELETION STRATEGY ROUTINE 2 !
0087 60@ IF(DL2STR .FQ. .FALSE.) GO TO 700 i
DLITMP = DLISTR ;
0090 DL2TWP = DL2STR i
0091 DLISTR = .FALSE. 1
0092 DL2STR = .FALSE.
0093 INITMP = INISTR
2094 IN2TMP = IN2STR ,
0095 INISTR = .FALSE. -
0096 N2STR = .FALSE. -
0097 CALL LVSTA -
0098 INSIDE = .TRUE =
0099 CALL USRDL2 o
2100 INSIDE = .FALSE :
a10] CALL LVPOP o
0102 DLISTR = DLITMP L
@103 DL2STR = DL2TMP P
0104 INISTR = INITNP {
oles IN2STR = IN2TNP l
C RESTORE FIND STRATEGY FIAGS ;
0106 700 IF(INSIDE .EQ. .TRUE.) RETURN |
o108 FDISTR = FDIT \
0109 FOASIR = FROTHD :
2110 RETURN ‘
2111 END [ :
1
|
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0002 IMPLIC
0003 LOGICA

0029 IF (¢ (FI

SUBROUT INE LVILET

IT INTEGER(A-2)
L®) SNGI BK,SETUP,NXTRAN, INISTR, IN2STR, FPISTR, FD2STR, DL ISTR,

1 DL2STR, DUMPFI ,CURENT, FINDFI1 , DLETFI ,NSRTF1 , DLITNP,
2 DL2TNP , IN2TMP ,FP2TNP , RFORG, FULL, LSTCON, RPLACE, BAKCON
0004 COMMON /1VARGS/ IFUNC, ARG, IPOS, ITYP iVAL NVAL ,NSKIP, ITESTR,
1 INCLUD, INDXON, iVALS/10) , iTYP1(10) ,SRCSI'F,
2 LNKSUF, SNKSUF . INSTYP
0005 COMMON /1 VREGS/ CURPAG(4) JREQPAG14) ,LS7! PG 4) , NSARFT,
1 HREQPG,N¥TNSA ,HACTPG(2) ,k:"20.CT, USECNT , DIRPAG,
z DIRCNT, OUTLOC, "OUTDIR(256) , RWBUF ( 1)
0006 COMMON /1 VWASK/ NWRITE,NOTUSD,NEWOON, F1 GMSK, . MASKPF
0007 COMMON /IVFLAG/ F1ONSK, FI INSK, Fi 2¥SK, FI3ISK F1 485K, FI SNSK ,F1 G67,
é ;}:g? ,FIAGS, FIAGIO,FIAG! i, FIAG!2, F1AGI3.FIAG14,
0008 lCO)!MON /IVCRNT/ ;E&Ag +CTRI PT ,CTRI 1 ,LEASTV NTFREE, FREE, DREGSP ,
A CURENT
0009 COMMON /1 VBl‘FR/ PAGSZE , NWCHAN , O CHAN , CNPAND , PAGHDR , BUFSZE , DIRSZE,
1 INCORE , HDRSZE , MSADIR, SUFSZF , BI KSZE, DIRBI K. PAGHD4
0010 COMMON /1VBDVI/ THSMSA,REGAS, PAGENO, CONTNO., INSDEL,
1 USECT , HDRFI G ,READVI , O DNDH , DNODER, NROWH , DROWH
001! COMMON /1VSWIT/ SETUP,SNGI BK, NXTRAN, INISTR, (N2STR.FDISTR,FP2STR,
1 DL1STR,DL2STR. IN2THP, FN2TNP . DL2TNP , DUMPFI ,
2 FINDFI ,DLETF1  NSRTFI
0012 1COHNON /I.VPRﬁln/{ BUF10C. LENGTH, IERR , ERRNUN, BINARY , BCD', MODE , PAGES,
2013 COMMON /I VADDR/ 1ADD,THIS,LSTHED,LOC, LAST,LASTLC
0014 COMMON /I VSTAK/ CURIEV,NUMVAR,STACK(1)
0015 COMNON /I VFND/ COUNT, ABSPOS, LSTCON
2016 COMMON /1LVINS1/ REORG,FULL,RPLACE
0017 COMMON /LVDEL1/ NUMRET,BAKCON
6018 COMMON /LVVTR1/ NODSPC(1)
1 /IVVTR2/ LSTSPC/1)
2 /LVVTR3/ LNKSPC( 1)
3 /1VVTR4/ FLGSPC(1)
0019 c DATA NF1023/"177817/
¢
C DOES THE LIST EXIST ?
D PAUSE ' IN LVDLET®
0020 c IF(ITESTR .1T. @) RETURN
C SVI. OR MVI ?
0022 c IF/LSTHED .IT. @ GO TO 200
C INDEXED DELETE ?
0024 c IFCINDXON .EQ. 1) GO TO S00
C DELETE ENTIRE MULTIVALUE LIST
0026 ISADD = LSTHED
0027 LOC = THIS

0028 100  NXTADD = LSTSPC/CTRI1 + ISADD)

GSPC(CTRI.1 + NXTADD) .ANP. FIAGI1) .NE. @) LSTCON = .TRUE.
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NONSPC(CTRI 1 + ISADD) = NODSPC/CTRL.I + REGASP)
LSTSPCICTRI1 + 1SADD) = RBGASP

LNKSPC/CTRI. 1 + ISADD) =

FIGSPC(CTRI | + ISADD) =

LSTSPC(CTRL 1 + NO[‘SPC’CI'R[! + REGASP)) = 1SADD
NODSPC/CTRI | + REGASP) = ISADD

NUMRET = NUMRET + 1

IF{ (FLGSPC/CYRI.1 + NXTADD) .ANP. FIOMSK) .NE. ©) GO TO 200
ISADD = NXTADD

GO TO 100

DELETE SINGIE VALUED FUNCTION
FORWARD OR BACK NVI CONTINUANT POINTER FI1AGS MAY HAVE TO BE REMOVED
200 IF((FIGSPC(CTRI1 + THIS) .AND. FIAGIl) .NE. @) LSTCON = .TRUE.

IF((FLGSPC(CTRL1 + THIS) _AND. FI1AG10) .NE. 9) BAKCON = .TRUE.
If THE LIST EXTENDED TO BOTH A PREVIOUS AND FOILOWING CONT INVANT,
DO NOT REMOVF POINTER F1AGS

IF(LSTCON .FQ. .FALSE. .OR. BAKCON .FQ. .FALSE.) GO TO 22¢

LSTCON = .FALSE.

BAKCON = .FALSE.
C IS THE FUNCTION HEAD OF A CONFI ICT LIST
22¢ IF(THIS .NE. IADD) GO TO 490

NXFUNC = LNKSPC{CTRI 1 + 1ADD)
C IF THIS FUNCTION IS THE ONLY ONEF ON THE CONFLICT LIST, GO TO 3@0.
C OTHERWISE, PLACE NEXT FUNCTION ON CONFI ICT LIST IN 'BEAD OF
C CONFI ICT LIST' LOCATION (IADD)
IF(NXFUNC .FQ. IADD) GO TO 30e
NODPSPC(CTRI 1 + 1ADD) NODSPC(CTRI | + NXFUNC)
LSTSPC(CTRI 1 + IADD) LSTSPC(CTRI 1 + NYFUNC)
LNKSPC(CTRI 1 + ]ADD) LNKSPC/CTRI 1 + NXFUNC)
+
*

[elele!

an

FIGSPC/CTRI 1 + IADD) FIGSPC(CTRI 1 + NXFUNC)
FIGSPC(CTRI 1 + IADD) = FIGSPC(CTRI 1 1ADDY .OR. FlSISK
IF((FIGSPC/CTRI | + IADD) .AND. F16oMSK) .FQ. @) GO TO 27¢
C IF THE MOVED FUNCTION IS A MV, THE POINTER FROM THE LAST VALUE OF
C THE LIST TO THE HEAD MUST BF UPDATED.
XVAL = LSTSPCCTRI Y + 1ADD:
280  KVAL = LSTSPC(CTRI ! + KValL)
IF((FIGSPC/CTRI 1 + LSTSPC/CTRI| + KVAL)) .AND. FIONSK) .EFQ. @)

1 GO TO 250
LSTSPC/CTRI 1 + KVAL) = [ADD

27  LOC = NYFUNC

C RFTURN LOCATION TO AVAILABLE SPACE

380  NODPSPC/CTRI! + LOC) = NOIMSPC/CTRI1 + REGASP)
LSTSPC¢CTRI 1 + LOC) = REGASP
LNKSPC/CTRI1 + LOC) = @
FIGSPC/CTRI1 + LOC) = @
NODPSPC/CTRI 1 ¢ LSTSPC(CTRI1 + LOC)) = LOC
LSTSPC‘CTRI | + NODPSPC'CTRI! + LOC)) = LOC
NUMRET = NUMRET + |
RFTURN

FUNCTION TO BF DELETED IS NOT THE HEAD OF A CONFIICT LIST.

THE FUNCTION PRECEDING THIS (FUNCTION BFING DELETED) MUST POINT TO
THE FUNCTION FOl LOWING THIS

400  LNKSPC(CTRI1 + LAST) = LNKSPC/CTRI1 + THIS)

GO TO 300

QOO0

Q
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0080

008 |

g ¢e® INMEXED DELETE

C FUNCTION MUST BF A MVI OR, IF SVi, ABS(IP0OS) = | WITH PROPER TYPE.
C DELETE VALUE AT LOC. DEFEAT SAVED INDEX FOR THIS LIST UNTIL AFTER
C NEXT RETRIEVAL.

560 FIGSPC/CTRL1 + THIS) = FIGSPC(CTRL1 + THIS) .OR. FL4MSK

INDEXED DELETE CAN BE RFDUCFD TO FOUR CASES. DELETE VALUE IN
FIRST, MIDDLE, OR LAST POSITION ON LIST, OR RFDUCE TO SVI.

NEXT = LSTSPC(CTRI1 + LOC»
NPRIOR = LNKSPC(CTRL1 + 1.0C)

IS LOC THE LAST POSITION IN THE LIST ?
IF/NEXT .EQ. THIS) GO TO 660

IS LOC THE FIRST POSITION IN THE LIST ?
IF(LSTSPC‘CTRI 1 » NPRIOR) .FQ. THIS) GO TO 7@0

VALUE IS IN A MIDDLE POSITION IN THE LIST. RECONNECT VALUES
PRECEEING AND FOILOWING LOC.

LSTSPC/CTRI 1 + NPRIOR) = NEXT
LNKSPC(CTRIt + NEXT) = NPRIOR
GO TO 3¢0

C
C DELETE VALUE IN LAST POSITION lN LIST
600 LSTSPC‘CTRII + NPRIOR) = NEXT
NEXT1 = LSTSPC(CTRL.1 + NEXT)
LNKSPC'CTRI] + NFXT1) = NPRIOR
IF/ (FIGSPC(CTRL] + LOC) .AND. FLAG!!) .NE. @)
nglkT?ngégTthNPRlOR) = F1GSPCY{CTRI 1+NPRIOR) .OR. F1AG!!

C

C DELETE VALVE IN FIRST POSITION IN LIST

760  LNKSPC(CTRI1 +« NEXT) = NPRIOR
LSTSPC(CTRI1 + THIS) = NEXT

C
(é CONVERT TO A SINGIE VALUE LIST ?

800  IF(LNKSPC(CTKI1 + NPRIOR)» .NE. NPRIOR) GO TO 300
C IF DELETING LAST VALVE, RESET NEXT TO FIRST VALUE
IF(NEXT .FQ. THIS) NEXT = NPRIOR
LSTSPC/CTRI | + THIS) = NOPSPC/CTRI.1 + NEXT)
FIGSPC/CTRL1 + THIS) =
1 (FIGSPC(CTRL1 + THIS) 0OR. F1GSPC/CTRI1 + NEXT)) .AND. NF1023

anaon

QoOan Qo Ao

FIGSPC/CTRI 1 + NEXT) =

LNKSPC/CTRI 1 + NEXT) = .
NODRSPC/CTRI 1 + NEXT) = NODSPCICTRLI + REGASP)
LSTSPC(CTRI | + NEXT) = RFGASP

NORSPC/CTRI 1 + LSTSPC{(CTRL.| + NEXT)) = NEXT
LSTSPC/CTR1 1 ¢ NODSPC(CTRI 1 + NEXT)) = NEXT
NUMRET = NUMRET + |

GO TO 300

END
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SUBROVT INE LVSETP

INPLICIT INTEGER(A-Z)
REAL®*4 DEFEXT, CORE, TOP , BOTTON
LOGICAL®1 SNGLBK,SETUP,NXTRAN, INISTR, IN2STR,FDISTR, FP2STR,DLISTR,

[ ST

COMNNON

lF‘SNGlBK) GO TO 12
PAGSZE +

DL2STR , DUMPFT. Cl"RENT lNZl‘lP FD2TNP, DL2TMP,FINDFI ,
DLETFL , NSRTFL , REORG, FULL ,RPLACE

/IVARGS/ 1FUNC, 1ARG, IPOS, ITYP, IVAL,NVAL,NSK1P, ITESTR,

INCLUD, INDXON, IVALS10), ITYP1(10) ,SRCSUF,
LNKSUF, SNKSUF, INSTYP

/LVREGS/ CURPAG(4) +REQPAG(4) ,LSTVPG(4) ,MSARET,

HREQPG, NXTMSA ,HACTPG{2) ,READCT , USECNT ,DIRPAG,
DIRCNT,OUTLOC, ,OUTDIR( 2.‘6) RWBUF ( 1)

/LVWASK/ MWRITE,NOTUSD, NEWCON, F1 GNSK , MASKSF , MASKPF
/1VFLAG/ FI@MSK,FI INSK, FIZHSK. F1.3¥SK, F1.4NSK , F1 SMSK, F1 G67,

;IIAGS FlAG° FIAGIO FLAG11, FIAGIZ FlAGl3 FIAGM

G1S
/1VRANI/ PRIIEG , SEED,NROW, DNODE , DROW, O1. DNOP, LISTSZ,

GRNTBIL (

/LVCRNT/ REGASP,CTRLPT,CTRI.1,LEASTV,NTFREE, FRFE, DREGSP,

A ,PAGLOC, CURENT

NS
/1 VBl‘I’l"R/ PAGSZE, NWCHAN, OL.CHAN, CNPAND, PAGHDR , BUFSZE, DIRSZF,

RE, HDRSZE, ISADIR Sl'f-'SZB BlKﬂE DIRBLK, PAGHD4

NCO
/L VHDlV’I/ THSNSA , REGAS, PAGENO, CONTNO, INSPEL,

SECT, HDRFIG, READV! OL.DNDH, DNODEH NROWH, DROWD

/1VSWIT/ SETUP,SNGI BK,NYTRAN, INISTR, IN2STR, FDISTR, FD2STR,

DLISTR, DL2STR, IN2THP, FD2TNP, DL2TMP , DUNPFI ,
FINDFI DLETF1 ,NSRTFI

/1VVS lsm ISOPOS LASTS0Q,SEQSPC(1)
/1 VPRAW/ BUFLOC,LENGTH, IERR, ERRNUM,BINARY 2D, NODE,PAGES,

LUN

/1VSTAK/ CURLEV,NUMVAR,STACK(1)
ZIVUTIL/ FILSPC(39),DEFEXT(2)
/LVINS1/ REORG, FULL,RPLACFE

/1 VRUN/ RUNTYP, CORE
/LVVTR1/ NODSPC(1)

1 /IVVTR2/ LSTSPC(1)

2 /1VVTR3/ LNKSPC/1)

3 /LVVTR4/ FLGSPC(1)

PAUSE ' IN LVSETP’

PAGHDR = HDRSZFE

BIKSZE = PAGHDR ‘64

PAGHD4 = 4*PAGHDR

DIRSZE = 64°¢ (INCORE/64) + 1)
DIRBLK = DIRSZE/64

BUFSZE = DIRSZE + (INCORE®PAGHDR)

TYPE 1
1FOR)!A'I‘(’ PLEASE ENTER FILE NAMES OF OLD AND NEW GRAPHS'/

)
1

IN COWMAND STRING FORMAT (NEW.FXT = OLD.EXT)'/
.GRF IS ASSUMED EXTENSION'/)

IF ( ICS1 (FILSPC, DEFEXT,,,0) .NE. @) STOP °’INVALID COMMAND STRING'®

RUN TYPE

1 - CREATE NEW GRAPH
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C RUN TYPE 2 - UPDATE OLD GRAPH )
c RUN TYPE 3 - QUERY OLD GRAPH ‘
0033 IF/RUNTYP .EQ. 3) GO TO 100 ‘
c ASSIGN CHANNEL 1'0 OUTPUT (NEW) GRAPH |
0038 NWCHAN = IGETC() ‘
0036 IF(NNCHAN .IT. © STOP 'NO OUTPUT CHANNEL AVAILABIE'
0038 1‘{,’;{{5{%’(?"&’0”“ .NF. @) STOP ‘OUTPUT DEVICF HANDLER FETCH
0040 IF ( IENTER (NWCHAN , FlLbPCll) o) .LT. @ STOP 'ENTRY FAILURE®
0042 IF(RUNTYP .EQ. 1) GO TO
c ASSIGN CHANNEL. TO INPUT wm) GRAPH
9044 100 OICHBAN = IGFTCY!)
0045 IF(OLCBAN .1T.@® STOP °*NO INPUT CHANNEL AVAILABLE® ;
0047 llgf{iﬁgﬂmwrcusn .NE. @) STOP 'INPUT DEVICE HANPLER FETCH
. A ! ]
3 0049 lx;ﬂ%ngtoxwuu,mmuen .IT. @ STOP ' INPUT FILE LOOKUF
: c READ OID GRAPA INTO BUFFEFR AS DEFINED BY STORED IN-CORE DIRFCTORY
0051 CALL LVFECH
D PAUSE ' LEAVING LVSETP 1°
0052 c RETURN
C CREATION RUN
0053 110  READCT = |
0054 c USECNT = 1
9055 12@¢ SFED = PRIME/2
0056 NROW = SFED
0057 OIDNODM = SEFED - PRIME
0058 DROW = PRIME
0059 DNOPE = PRIME
0060 LISTSZ = |
006 | REGASP = 1
C SET UP SINGLE Bl OCK?
| 0062 IF(SNGIBK) GO TO 16@
0064 140 DO 145 1 = 1,64
4 0065 J = 4%(I-1)
E 0066 GRNTBL (J + OLDNDH) = OLDNOD
0067 GRNTBI (J + DNODEH) = DNODE
0068 GRNTBI (J + NROWH) = NROW ,
0062 145 GRNTBL (J + Dnowﬂ) = DROW P
v 0070 TOP = INCORE-
i 00’ | BOTTOM = INCOR E
| 0072 IF(BOTTOM .FQ. ©) BOTTO¥ = | |
0074 CORE = TOP/BOTTOM 3
C SET UP DIRECTORY AVAILABIE SPACE
; 0075 DRECSP =
0076 Do 150 I = 2, DIRSZE
i 0077 NOIEPCI 1) = |-
0078 LSTSPC(I-1) = 1
0979 LNKSPC/I) = ©
0080 150 FIGSPC(I) = FI3WSK ‘I
0081 NODSPC(1) = DIRSZF
0082 LNKSPC(1) = @
0083 FIGSPC(1) = FI3WSK
0084 c LST: DIRSZE) = | 1
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C SET UP WRKSPC OR SINGIE C. PT.
CTRIPT = DIRSZE
ISTLOC = DIRSZE + HDRSZE

168  ENDLOC = CTRIPT ¢« PAGHDR
CTRI1 = CTRIPT + HDRSZE
CNTRL1 = CTRLL + 1
DO 17@ 1 = CNTRL1,ENDPLOC
LNKSPC(1) = ©

(1:70 FIGSPC(I) = F13¥SK

C INITIALIZE AVAILABLE SPACE RING STRUCTURE OF THE REQUESTED CONTROlL
C POINT OF WRKSPC. IF THIS IS AT THT BEGINNING OF A CREATION RUN,
C IT IS C. PT. #1, THEN COPY TO THE CUYHER C. PTS.
SETUP = .TRUE.
CALL LVGRN(REGASP)
01 D=REGASP
DO 188 1=2,PAGSZE
CALL LVGRN(NEW)
NODSPC/NEW + CTRL1) =0l1D
LSTSPC/OLD + CTRL1) =NEW
180 OLD=NEW
NODPSPC{REGASP + CTRI1) =0ID
LSTSPC(OLD + CTRL1) =REGASP
NROW=SEED
OLDNODM = SEED - PRIME
DROW = PRIME
DNORE=PRIME
SETUP = .FALSE.

IF(SNGILBK) LIST = 1|
DO 200 1=1,LIST

C
C SET HEADER WORDS FOR THE CONT INUANTS
NODSPC ( CTRL PT+REGAS) =REGASP
LNKSPC ¢CTRI PT + INSDEL) =0
INKSPC(CTRI PT+USECT) =@
FIGSPC(CTRIPT+BDRFIG) = @
FI GSPC (CTRLPT+READVIL ) =READCT
IF/SNGI BX) GO TO 200
IF(1 .EQ. 1) GO TO 195
C COPY 'AS" RING STRUCTURE TO REMAINING C. PTS.

DO 190 K=1,PAGSZE
NODPSPC(ISTLOC + K»

NOISPC(CTRI | + K)
LSTSPC(CTRI | + K) lo.STSPC‘lSTLOC + Ky
1 3¥SK

LNKSPC/CTRI 1 + X)
196 FIGSPC(CTRLI| + K) F
195 CTRI PT=CTRL PT+PAGHDR
CTRI 1=CTRI.PT +BDRSZE
200 CONT INUVE
IF¢ _NOT. SNGIBK) GO TO 210

C

C COMPLETE HEADER WORDS FOR SINGIE CONTINUANT

C  ASSUME CORRECT OUTCORE DIRFCTORY BIOCK IS IN CORE
NODPSPC(CTRIPT + THSMSA) = NXTMSA
LSTSPC/CTRIPT + PAGENO) = REQPAG(1)
LSTSPC(CTRIPT + CONTNQ) = REQPAG(2)
NXTMSA = NXTMSA ¢« BIKSZE

97




0138

D PAUSE °* LEAVING LVSETP 2° g
RETURN '

c ]

C CREATE CONTINI'ANTS BY PAGE ORDPER !

210  PAGNUN =
mm

CTRLPT + HDRSZE

C
C CREATE PAGE PAGNUM, CONTINUANT CONTIN.
C CONPLETE HEADER WORDS FOR CONTINUANTS
LIST = HREQPG
DIRCNT = 0

DIRPAG =
C INITIALIZE NYTISA TO LOCATION OF PAGE 1, CONT © .
NXTMSA = DIRBIK 18 I
DO 300 =1, LISI'
PAGNUM = PAGNUN+1
NUMCON = STACK(PAGNIM) + 1
DIRCNT = DIRCNT + 1
IF(DIRCNT .NE. 1) GO TO 215
DO 214 J=1,286
214 OUTDIR(J) = O

21S DO 220 X=1,NUMCON
CONTIN = K-1
NODSPC(CTRIPT + THSMSA)

3

n ll-l

NXTMSA

LSTSPC(CTRIPT + PAGENO) = PAGNIM
SPC(CTRLPT + CONTNO) = CONTIN

C OUTPUT UNUSED CONTINUANT TO DISK

LENGTH = PAGBDR

BUF10C = CTRIPT + 1

ERRNUN =

MSA = NODSPC(CTRI PT + THSMSA)

CALL LVPAGW

C ENTER CONTINUANT LOCATION INTO OUTCORE DIRECTORY
OUTLOC = | + 64¢(DIRCNT-1) + CONTIN
OI‘TDKR(OUTLOC) = MSA
NXTMSA = NXTMSA + BIKSZE
C UPDATE CONTRO[ POINTER
CTRLPT=CTRIPT +PAGHDR
IF‘CI'RIPT GE.BUFSZF) CTRIPT=DIRSZE
220  CONTINU
C SAVE THIS Bl OCK OF THE OUTCORE DIRECTORY IF ALL 4 SEGMENTS ARE FILLED
IF{DIRCNT .IT. 4> GO TO 300

CALL LVDRHR
DIRCNT =
DIRPAG = DIRPAG + 1
300 CONTINUE
C SAVE MOST RECENT OUTCORE DIRECTORY BLOCK IF NECESSARY

IF{DIRCNT .EQ. @) GO TO 310
CALL LVDRWR

ZERO OUT REMAINING UNUSED OUTCORE DIRECTORY BLOCKS
10 DO 312 I=1,256
2 OUTDIR(I) = O

awan
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0172 315  IF(DIRPAG BO. 16) (I) TO 320

0181 DIRPAG = DIRPAG
9182 CALL LVDRWR
0183 ¢ GO TO 31§
C BRING FIRST OUTCORE DIRECTORY BIOCK INTO MAIN MEMORY
4 0184 320 REQPAG/1) = |
' 0185 REQPAG(2) = 0
0186 c CALL LVMSA(DUNMY)
C IF IT IS NOT THERE, BRING PAGE 1, CONTINUANT © BACK INTO CORE
0187 CTRLPT = DIRSZE
o188 CTRL1 = CTRILPT + HDRSZE
2189 IF( (LSTSPC (CTRLPT + PAGENO) .EQ. 1) .AND.

1 (LSTSPC(CTRLPT + CONTNO) .EQ. ©)) GO TO 340

‘m_,,‘m,,-_-‘
e
8

4 8191 ¥SA = OUTDIR(1)
0192 BUFLOC = CTRLPT + 1
LENGTH=PAGHDR
0194 ERRNUM = 2
01395 CHAN = NWCHAN
o196 CALL LVPAGR(CPAN)

C
C INSERT INCORE CONTINUANTS INTO DIRECTORY PAGE
g 0197 340 CTRIPT = - HDRSZE ‘i

> -

0198 CTRLI = @ y
2199 TMPSZE = PAGSZE 3
0200 PAGSZE = DIRSZE ,
0201 CNTRL1 = DIRSZE - PAGUDR
0202 INDXON = ©
0203 NVAL= 1
4 8204 INSTYP=1
g 0205 DO 400 K=1, INCORE
0206 CNTRL1 = CNTRL1 + PAGHDR
0207 PAGE = LSTSPC(CNTRL1 + PAGENO)
0208 CONT = LSTSPC(CNTRL1 + CONTNO)
0209 TARG = CONT + 1

0210 IFUNC= PAGE
g 0211 SRCSUF = IARG
i 0212 LNKSUF = iFUNC
, D PAUSE ' B FIND'
0213 CALL LVFIND
D USE * AFT FIND®
0214 IVALS(1)= CNTRL1
0215 ITYP1(1)=1
0216 SNKSUF s IVALS(I)
0217 CALL LVNSRT
0218 400 CONT INVE
0219 DREGSP=REGASP
REGASP= [
221 PAGSZE = TMPSZE
C s
¢ mcm&'r ACI‘!VE PAGE
¢ PAGE - CONT
¢ mmous CURRENT PAGE - CONT
¢ REQUESTED PAGE ~ CONT
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C
BACTPG(1) = 0@
HACTPG(2) = OUTDIR(1)
CTRIPT = DIRSZE

c CTRL1 = CTRLPT + HDRSZE
CURPAG(1) = 1
CURPAG(2) = ©
CURPAG(3) = OUTDIR(1)

c CURPAG(4) = CTRLPT
REQPAG(1) = CURPAG(1)
REQPAG(2) = =2
REQPAG(3) = CURPAG(3)
REQPAG(4) = CURPAG(4)

. CURENT = .TRUE.

C DECLARE THE LAST CONTROL POINT AS AVAILABIE.
LEASTV = FREE
CNTRL1 = BUFSZE - PAGUDR

LSTVPG/1) = LSTSPC/CNTRL.1 + PAGENO)
LSTVPG(2) = LSTSPC/CNTRL.1 + CONTNO)
LSTVPG(3) = NODPSPC/CNTRL1 + THSMSA)
LSTVPG(4) = CNTRL1

D PAUSE °* LEAVING LVSETP 3’
RETURN
END




0007

0010

2011
0012
0013
0914

0015

0016

0017
0018

0019
002

0022

Qoo

B1LOCK DATA

IMPLICIT INTEGER(A-2)

REAL*4 DEFEXT

LOGICAL®! SNGIBK,SETUP,N¥TRAN, INISTR, IN2STR,FDISTR, FI'2STR,DLISTR,

1 DL2STR, DUMPFI , CURENT IN2THP, FDZTHP DL2TMP, FINDFI

2 DLETFI ,NSRTF1 ,REORG. FULL, RPLACE

COMMON /1 VARGS/ IFUNC 1ARG, IPOS ITYP, IVAL ,NVAL ,NSKiP, ITESTR,
INCLUD, INDXON ivaLsi1e), ITYP1(10) , SRCSUF,
LNKSUF,SNK&IF INSTYP

CODHON /LVFLAG/ FLOMSK, FL IMSK , F1.2¥SK , FL.3¥SK , FL4MSK , F1. SMSK , F1.G67,
;{ﬁgSSFIAGQ ,FIAG10, F1AGll FLAG!2, FLAG!3. FIAG!4

2

COMMON /I VCRNT/ REGASP,CTRIPT,CTRI 1,LEASTV ,NTFREE, FREE, DREGSP,

1 MSA,PAGLOC, CURENT

COMMON /I VBUFR/ PAGSZE ,NWCHAN,OLCBAN,CMPAND, PAGHDR, BUFSZE, DIRSZF,

1 INCORE , HDRSZE, MSADIR SWFSZE BI KSZE, DIRBIK PAGHD4

COMMON /1 VHDVI/ THSMSA, REG@Q PAGENO, CONTNO, INSDEL ,

1 USECT , HDRFL G, READVI., Ol DNDH, DNOI'EH, NROWH , DROVP

COMMON /1VSWIT/ SETLUP,SNGI BK ,NXTRAN, INiSTR. INSTR, FPISTR, FD2STR,

1 DLiSTR,DL2STR. IN2TMP, FD2TMP ,DL2TMP, DUHPFI
FINDFI ,DLETF1 ,NSRTFI

COMMON /[VPRAﬂg BUF10C .LENGTH, IERR, ERRNUM,BINARY , BCD, MODE, PAGES,

1

COMMON /1 VMASK/ MWRITE,NOTUSD, NEWCON, FI GMSK . MASKSF . MASKPF
COMMON /IVUTIL/ FILSPC‘39),DEFEXT(2)

COMMON /1 VINS1/ REORG,FULL, RPLACE

DATA FLOMSK,FI IMSK,FL2MSK, FI 3¥SK, F1.4MSK , F1 SMSK,F1 G67,F1 AG®,
1 FIAG?2, FIAG!O FIAhll FIAGI2 FIAG13, PlAGl4 FIAGIS
2 /7200,"100, 40 ‘2e,"19,74,"3,

*400, 000 2000, " 4000, 10000 20000, 40000, ' 100000/
DATA THSVSA REGAS, PAGENN, COhTNO INSDEL, V'SECT,
1 HDRFIG, READVI , OIDNDH DNODEH, NROWH, DROWH

DN —

2 /1,2,1,2.1 2,1,_, ,2.3,4/
DATA MVRITE NOTUSD NEVCON FI GMSK , MASKSF , MASKPF
1 /"4,"2, 1. 1777, 176000/

DATA SUPSZE NTFREE FREE,BINARY,BCD, INCI UD, INSTYP ,MSADIR.
1 lPOS ITYP ,NVAL, ITESTR, INDXON, HDRSZE, PAGI OC, 01 CHAN
2 /10,0,1,0,1,0. 0.2,
3 I, 3.1,-1,0.2. -1/

DATA 1TYP1/10%@/

DATA 1VALS/10%6/

DATA SETUP,SNGLBK,NXTRAN, IN)STR. IN2STR,FD1STR,FP2STR,

1 DL1STR.DL2STR, IN2TMP ,FD2TMP,DL2TMP , DUMPFI ,

2 FlNDFl,DLETFL,NSRTFI.REORG.FULL

3 /.FALSE.,.FALSE.,.FALSE., .FALSE., .FALSE...FALSE., .FALSE.,
4 .FALSE.,.FALSF., .FALSF., .FALSE.,.FALSF...FALSE.,

S .TRUE.,.TRUE...TRVE .FALSE., .FALSF./

DATA DEFEXT /GRGRFGRF.GRGRFGRF/

IF THE FOILOWING FLAGS ARE ON. THEY RFPRESENT THE FOLLOWING:

;{OMSK- HEAD OF A NULTIVALUED LIST

C
c
¢
C IMSK- THE CELL IS IN WORKING SPACF, NOT AVAILABLE SPACE
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FI12¥SK- VALUE ON A MULTIVALUE LIST
FI.3¥SK- A NODE HAS BEEN DEFINED WITH THIS RELATIVE ADDRESS AS ITS VALUE
FI4MSK- THE SAVED INDEX OPERATION IS NOT IN EFFECT FOR THIS LIST
F1.SMSK- HEAD OF A CONFLICT LIST
F1.G67 - 00- A RANDOM NUMBER
01- NUMERIC DATA (INTEGER)
10- A CONTINVING STRING OF HOILLERITH DATA
11- THE ONLY, OR FINAL, CELL IN A HOLLERITH DATA STRING
'F;Ilﬁg - 'l!']% CFLL CONTAINS'A POINTER TO SEQUENCE SPACE
FLAG!19- MULTIVALUE LIST CONTINUATION F1AG (FUNCTION CONTINUVES ON
PREVIOUS CONTINUANT. THIS CONTINUANT DOES NOT CONTAIN
THE BEGINNING OF THE LIST
FLAG11- NULTIVALUE LIST CONTINVATION FLAG (FUNCTION CONTINUVES ON
NEXT CONT INUANT)
FLAG12- REORG INWIBIT FLAG
FLAG!13- THE CELL IS THE HEAD OF A MULTIVALUE LIST WHICH IS A
NON-MOVABLE CONTINUATION OF A LIST ON SOME OTHER CONTINUANT

END
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0001 SUBROUT INE LVFECH
0002 IMPLICIT INTEGER(A-Z)
t mw %&E:L@R&ggxmmg NXTRAN, INISTR, IN2STR FDISI'R Fmsrn DLISTR
1 MH ,CURENT, IN2TWP , FI2TWP , DL2TWP , F
2 DLBTFI
0005 COMMON mun(sz mmc 1ARG, IPOS, ITYP, IVAL,NVAL ,NSKIP, ITESTR,
1 INCLUD, INDXON, IVALS(1@) , ITYP1(10) , SRCSUF,
2 LNKSUF , SNKSUF |, INSTYP
0006 COMMON /1VREGS/ CURPAG(4) ,REQPAG(4) ,LSTVPG(4) ,MSARET
1 HREQPG, NYTMSA  HACTPG(2) ,READCT , USECNT , DIRPAG,
. 2 DIRCNT , OUTLOC.OUTDIR (256) , RWBUF ¢ 1)
| 0007 COMMON /1VMASK/ MWRITE,NOTUSD,NEWCON, FLGMSK, MASKSF, NASKPF
0008 COMMON /1 VFLAG/ FLOMSK,FI 1MSK ,F1.2NSK . F1.3¥SK , F1.44SK , F1.5MSK , F1 G67,
R 1 ;{:gzlzsnmo \F1AG10,FLAG!1,F1AG12,FLAG:3,FLAG]4,
3 2009 lcom«m Amg{n gﬂgésmn ,NROW , DNODE, DROW , O1.DNOD, LISTSZ,,
0010 COMNON /1VCRNT/ REGASP ,CTRLPT,CTRL{,LEASTV,NTFREE,FREE, DREGSP, :
s 1 NSA , PAGI OC, CURENT [
0011 CONMON /1 VBUFR/ PAGSZE ,NWCBAN 0l CHAN, CWPAND , PAGBDR , BUFSZE , DIRSZE,
1 INCORE , HDRSZE , MSADIR, SUFSZE , BLKSZE , DIRBILX , PAGHD4
0012 COWNON /1.VBDVL/ THSMSA,REGAS ,PAGENO,CONTNO, INSDEL,
1 USECT , HDRF1.G,, READVI. , 01 DRDH , DNOM'EH , NROWH , DROWP
k 0013 CONMON /LVSWIT/ SETUP,SNGI BK,N¥TRAN, INiSTR, INISTR, rfusrx FP2STR,
1 DLISTR,DL2STR, INSTNP, FI2TNP , DL2TNP , DUNPFI
2 FINDFL , DLETF1. , NSRTFL
0014 COMMON /LVVSEQ/ ISEQSZ, ISOPOS, LASTSQ,SEQSPC/ 1
— 0915 lcmmorx /IVPR%/ BUFI.OC, LENGTH, IERR, mmm.smmv BCD, MODE, PAGES, ;
0016 COMMON /1VSTAK/ CURLEV, NUNVAR  STACK (1) {
2017 COMNON /I VRUN/ RUNTYP, CO
. 2018 COMMON /IVUSER/ USER(228)
3 0019 COMMON /LVVTR1/ NOPSPC(1)
{ 1 /LVVTR2/ LSTSPC(1)
2 /IVVTR3/ LNKSPC(1)
8 o 3 /LWIR4/ FIGSPC(D
! C THIS ROUTINE READS A PREVIOUSLY CREATED GRAPH FRO¥ DISX INTO THE GIRS
] C BUFFER AN COPIES IT ONTO A NEW DISK FILE. ,
C READ IN SYSTEM VARIABLES |
J D PAUSE ' IN LVFECH*
‘ 0020 MSA = © 1
0021 LENGTH = 256
0022 ERRNUM = 29
0023 IERR = IREADW(LENGTH,RWBUF(1) ,MSA,OLCBAN)
0024 DUMP = |
0e2s IF(IERR.LT.@) CALL LVERR(DUMP)
0027 REGASP = RWBUF( 1)
0028 NYTNSA = RWBUF( 2)
0029 PAGSZE = RWBUF( 3) ]
0030 PAGBDR = RWBUF( 4)
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S5
C
C

7
C
C
Cc
C
Cc

C
C

10

c
C

BUFSZE = RWBUF( 5)
DIRSZE = RWBUF( 6)
DREGSP = RWBUF( 7)
INCORE = RWBUF( 8)
HDRSZE = RWBUF( 9)
HR@PG = RWBUF(10)
BACTPG(1) = RWBUF(11)

HBACTPG(2) = RWBUF(12)

READCT = RWBUF(13)
BLXSZE = RWBUF(14)
SUFSZE = RWBUF(15)
DIRBLK = RWBUP(16)
PRIME = RWBUF(17)
SEED = RWBUF(18)
LISTSZ = RWBUF(19)
ISEQSZ = RWBUF (20)

DOS1=1t, 4
CURPAG(I) = RWBUF(2@+])
LSTVPG(I) = RWBUF(24+1)
CONTINVE

READ IN SAVED USER VARIABLES
DO 71 = 1,228

J =1+ 28
USER(I) = RWBUF(J)

USECNT = 1
LEASTV = NTFREE
TOP = INCORE-1
BOTTOM = INCORE
CORE = TOP/BOTTON

READ IN GRN TABLE
LENGTH = 256
NSA = 1
ERRNUM = 30
Il)Eng = }READH‘!ENGPH.GRNTBI.( 1) ,MSA ,0LCBAN)
IF(IERR .LT. 9) CALL LVERR(DUNP)

READ IN IN-CORE DIRECTORY
MSA = 2

COPY OUT-CORE DIRECTORY TO NEVW DISK FILE
DIRPAG = 17

DIRPAG = DIRPAG - 1

CALL LVDRRD(OLCBAN)

CALL LVDRWR

IF(DIRPAG .GT. 1> GO TO 10

COPY OLD GRAPH TO NEW DISK FILE
BUFIOC = DIRSZE + |
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ERRNUN = 32
BIPAGE = HACTPG(1)
IF(HREQPG .GT. HIPAGE) HIPAGE = HREQPG
C SEQUENCE ON PAGES
DO 3@ PAGE = 1, HIPAGE
C SEQUENCE ON CONTINUANTS
bo2e1l =1, 64

(00)
REQPAG(1) = PAGE

REQPAG(2) = CONT

CALL LVMSA (CONNUN)
IF(NSARET .1E. @ GO TO 3@
NSA = MSARET

CHAN = OLCHAN

LENGTH = PAGHDR

CALL LVPAGR(CBAN)

CALL LVPAGW

CONTINUE

3 IIRREIEGEGER B S

CONTINUE

EXAMINE IN-CORE DIRECTORY ANDP BRING IN LISTED CONTINUANTS
DO IRSZE

501 =1

D
IF ¢ (FLGSPC(1) . AND.F1 IMSK) .EQ.@) GO TO 50

REQPAG(1) = NODPSPC(1)
REQPAG(2) = 1 - REQPAG(1) - 1

1F(REQPAG(2) .1T. ©) REQPAG(2) = REQPAG(2) + DIRSZE

CTRIPT = LSTSPC(ID)

CTRI.1 = CTRIPT + HDRSZE
CALL LVMSA(CONNIMW)

MSA = MSARET

BUFLOC = CTRLPT + 1
LENGTH = PAGHDR

CALL LVPAGR(CBAN)

CONT INUE

C
C ESTABL ISH REGISTERS
CTRIPT = CURPAG(4)
CTRL1 = CTRLPT + HDRSZE
CURENT = .TRUE.
REQPAG(2) = -2
C READ IN SEQUENCE SPACE (LATER VERSION)
TYPE 6@

6e FORNAT (/,* GRAPH HAS BEEN PLACED INTO MEMORY',/)
RETURN

END
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SUBROUT INE LVGRL {NODE)

IMPLICIT INTEGER(A-Z)

LOGICAL®} SNGIBK SETUP NXTRAN, INISTR, IN2STR,FDP ISTR, FI'2STR, DLISTR,
1 DL2STR, ClTRBNT N2TNP,FP2TNP , DL2TNP, FINDFIL,

DLET
DIMENSION NODE(1)
COMMON /LVREGS/ CURPAG(4) ,REQPAG(4) ,LSTVPG(4) ,MSARET
,NYTMSA .BACTPG(2) . READCT , USECNT , DIRPAG,
DIRCNT . OUTLOC, ournm«zse) RWBUF (1)
COWNON /IVFLAG/ F FLOMSK,, FI 1MSK, F12¥SK , F1.38SK , F1.44SK , FI1.SMSK , F1.667,
n AGR FLAGO,FLAG10,FLAG! 1, FLAG12,FLAG!3,F1AGI4,

G135
COMMON /1.VRAND/ Pmngssmn ,NROW , DNODE , DROW , O DNOP, LISTSZ,,
CONMON /LVBUFR/ PAGSZE NUCHAN, OLCBAN,CNPAND, PAGHDR , BUFSZE , DIRSZE,
1 INCORE , BDRSZE , MSAD IR, SUFSZE , Bl XSZE , DIRBI X , PAGUD4
conon /1VBDVL/ 'l‘HSllSA REGAS, PAGENO , CONTNO , INSDEL,

USECT , HDRFI G, READVL , O DN, DNONEH , NROWH , DROWP
oomloN JLVSVIT/ SETUP,SNGLBK ,NYTRAN, INISTR, IN3STR,FPISTR, FP2STR,
1 DLISTR,DL2STR, IN2TNP , FN2TNP , DL2TNP , DUNPFI. ,

2 FINDFL , DLETFI. NSRTFL
COMMON /1VVTR1/ NORSPC(1)

1 /1VVIR2/ LSISPC(1)

2 /IVVIR3/ LNKSPC(1)

3 /IVVTR4/ FIGSPC'1)

THE PURPOSE OF THIS ROUTINE IS TO PROVIDE A SEQUENCE OF 'RANION’
NUMBERS OF LENGTH LISTSZ TO THE REQUESTED PAGE (CONTINVANT = ©)

PROGRAM INITIALLIZATION ?
PAUSE ' IN LVGRN
PAGE = 0
1IF(SETUP)> GO TO 100

C 1S THE PAGE DEFINED ?
IF(REQPAG(1) .GT. HACTPG(1)) HACTPG(1) = REQPAG(1)
IF/REQPAG(1> .GT. @) GO TO 50
HACTPG(1) = HACTPG(1) + |
REQPAG( 1) = HACTPG(1)

C
C OBTAIN CURRENT VALUES FOR GRN PARAMETERS FOR REQUESTED PAGE
50 PAGE = REQPAG(1)

GRNDEX = 4®(PAGE - 1)

—_ N N

BQOOQO

OLDNOD = GRNTBL (GRNDEX + OLDNDH)
DNOPE = GRNTBI (GRNDEX + DNODEH)
NROW = GRNTBI (GRNDEX + NROWH)
DROW = GRNTBIL (GRNDEX + DROWH)

100 ll)0 230 J = 1,LISTSZ
E
NOPE(I) = O1DNODP+DNODE
OLDNOP = NOPE(I)
DNODE = DNODE+)
IF(NODPE(1) .LE.PAGSZE) GO TO 199
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318 23580 §

0046
0047
0049

0050
0051

0053
0055

i

C RBSIDlﬂlC'I GENERATION 2

NROW.GT . PRIIE) GO TO 150
C ROW UPDATE

NROW = NROW+SFED
IF (NROW.GT.PRIME) NROW = NROW-PRINE
NODRE(]) = NROW
OIDNOD = NOPE( 1)
DNOPE = PRIME+|
C RESIDUE GENERATION ?
IF(NOPE( 1) .NE.SFED) GO TO 199
NROW = O
DROW = PRIME
C RBS!DUE GENERAT JON
DROW = DROW+!
NROW = NROW +DROW
NORE(I) = NROW
OI DNOP = NODME<I)

DNORE = DROW

TIF(NODPE(1) .GT.PAGSZE) GO TO 300
C QUTPUT NODE
199 IF(SETUP .EQ. .TRUVE.) RETURN

(2:@ NORE(1) = NORE(1).OR.1V]1FSH(PAGE,SUFSZE)
C _UPDATE HEADER

250  GRNTBI (GRNDEX + OI DNPH) = O DNOD

GRNTBI (GRNDEX + DNOPEH) = DNODE

GRNTBI (GRNDEX + NROWB) = NROW

GRNTBI (GRNDEX + DROWH) = DROW

LISTSZ=1
c RETURN
C ORIGINAL CREATION SEQUENCE IS EXHAUSTED, RFCOVER ' IN ‘'DEFINFD NOPES
C _ BRING IN CONTINUANT ZFRO OF THE REQUESTED PAGE IF NECESSARY
300 REQCON = REQPAG(2)

REQPAG(2) = @

CALL LVEXCH

DO 43¢ L = 1 ,LISTSZ

DO 400 X=1,PAGSZE

LOC = CTRIPT + HDRSZE +

IF¢ (FIGSPC/LOC) . AND. FISISK).NE.O) GO TO 390

NODE (L) =K

FIGSPC¢LOC) =FIGSPC/LOC) . AND . F1. 3NSX

GO TO 43e
3% IF(K .EQ. PAGSZF) GO TO 440
400 CONTINUE

430 CONT INUE
C BRING IN ORIGINAL RFQUESTED (PAGE,CONT)
REQPAG(2) = REQCON
CALL LVEXCB
LISTSZ = 1
RETURN

44@¢ TYPE 45e
450 FORMAT(1H ,'ERROR...NUMBER OF NOPES EXCFEDS REQUESTED MEWORY,'/®
1 PROGRAM IS TERMINATED. ')
ERRNUM = 10
M¥P = @
CALL LVERR(DUNP)
STOP

END
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SUBROUT INE LVNPAG

IMPLIC

IT INTEGER(A-Z)

LOGICAL® 1 SNGI BK,SETUP ,NYTRAN, INISTR, IN2STR, FPISTR ,FD2STR,DLISTR,
1 DL2STR, DUNPFI ,CURENT, IN2THP ,FD2TNP , DL2THP  FINDFL ,
2 DLETF1 ,NSRTFI

| CONMON
COMMON
: CONNON
l COMNON
: CONNON

2
CONMON

1
CONNON

/IVREGS/ CURPAG(4) ,REQPAG(4) ,LSTVPG'4) ,MSARET
HREQPG, NYTMSA . HACTPG( 2) . READCT , USECNT , DIRPAG,
DIRCNT . OU'TLOC . OVTDIR ¢ 256) , RWBUF « 1)
/LVNASK/ WWRITE,NOTUSD,NEWCON , F1 GWSK , MASKSF , MASKPF
71 VCRNT/ REGASP .CTRI PT.CfRI | ,LEASTV, NTFREE . FREE, DREGSP ,
MSA, PAGI OC , CURENT
/1 VBUFR/ ' PAGSZE , NWCHAN , Ol CHAN,, CPAND, PAGHDR , BUFSZE , DIRSZF ,
INCORE , HDRSZE , NSAD IR , SUFSZF , B KSZF , DIRBI X , PAGHD4
/1VBDV] / THSNSA, REGAS . PAGENO . CONTNO , INSDEL ,
USECT ,HDRF1 G, READVI , Ol DNPJ, DNONEH , NROVE , DROWS
/1VSWIT/ SETUP,SNGI BK, NYTRAN, INiSTR, IN2STR, FDISTR, FI2STR,
DLISTR,DL2STR. IN2TMP , FR2TNP , DL2TXP , DUNPFI ,
FINDF1 , DLETFI , NSRTF1
/LVPRAN/ BUF10C,LENGTH, IERR, ERRNUN, BINARY , BCD, MODE , PAGES

LUN
/L VVTR1/ NODSPC«( 1)

1 /1VVTR2/ LSTSPC( 1)
2 /1 VVTR3/ LNKSPC¢ 1)
3 /IVVTR4/ FIGSPC(|)

IF THE NEW
USER: PUT

ooaannnn

PAUSF

THIS ROVTINE WILL PLACE A NEVW PAGE (ZFROTH CONTINUANT) INTO THE BUFFER.

ll’_?GgNB%()(i'SEEDS THE NVMBFR OF PAGES ORIGINALLY REQUESTED BY THE

REGISTERS AND IN-CORE ANDP OVT-CORE DIRECTORIES ARE UPDATED.
DEFINE PAGE NO. AND UPDATE HIGHEST ACTIVE PAGE

*IN LVNPAG®

HACTPG/ 1) = RACTPG(1)+]
BEQPAG‘ 1) = HACTPG/ 1)

an

BRING IN OUT-CORE DIRECTORY PAGF AND DEFINF OVTLOC (LOC IN O-C D P?

REQPAG(2) = -]
CALL LVNSA (CONNUND)
REQPAG2) = @

STILL AVAl

a0 ano

CALL

ARE ANY PREALLOCATED PAGFS (THAT HAVE ALREADNY BEEN OPENED ON DISX)

LABLE ?

IF(HACTPG( 1) .GT. HREQPG) 0O TO 10

RFQ(P.0) W
LVEX

35 ((.:“REATED AT THE BEGINNING OF THE PROGRAN

HACTPG(2) = MSARET

RETURN

C
C OPEN A PAGE-BIOCK IN THE BVFFER
10 IF{LEASTV .PQ. NTFRFE) CALL LVOPEN

C
Ce®¢ NFV PAGE MNUST BE ADDED TO THE DISK INMEDIATELY FOI.OWING THE LAST
C CREATED CONTINVANT.
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BACTPG(2) = NXTNSA

Cc
C PLACE LOCATION OF NEW PAGE INTO OUT-CORE DIRECTORY
OUTDIR/OUTLOC) = HACTPG(2)

€
C SET UP AVAILABLE SPACE AND HEADER
SNGIBK = .TRUE.
CTRIPT = LSTVPG(4)
CTRI1 = CTRIPT +
CALL LVSETP

C
C PLACE ENPTY PAGE ON DISX
LENGTH = PAGHDR

BUF10C = CTRLPT + 1

ERRNUN = 23
NSA = HACTPG(2)

X c CALL LVPAGW
1 C UPDATE REGISTERS
40 CURPAG(D) = HACTPG!D)
CURPAG(2) = @ )
CURPAG(3) = BACTPG(2)
CURPAG(4) = LSTVPG(4) ¢

PAGE HAS BEEN PLACED IN "LEAST VALUED BI1OCK"
UPDATE IN-CORF DIRECTORY
CALL LVRPLC

PROTECT THIS PAGE FROW BEING TAKEN OUT OF CORE BEFORE IT IS USED
m:aurrommo) = NOTUSP .OR. NEWCON

END

BB G BER% BEA%R MW % 8
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SUBROUT INE LVNCON

IMPLICIT INTEGER(A-Z)

LOGICAL®! SNGIBK,SETUP,NXTRAN, INISTR, IN2STR,FPISTR, F'2STR, DL ISTR.
DL2STR, DUMPFI , CU'RENT , IN2TNP, FM2TNP , DL3TNP, FINDFI ,

2 DLETFI ,NSRTFI
lCO!!ON /1VRBGS/ CURPAG(4) +REQPAG(4) ,LSTVPG{4) ,NSARET

HREQPG,NXTNSA ,HACTPG{2) ,READCT, USECNT, DliPAG,
DIRCNT, ov'rwc OUTDIR(256), RWBUF (1)
COMMON /1 VMASK/ “RlTE NOTUSD, “EHCON F1.GMSK , MASKSF , MASKPF
COMMON /I VCRNT/ REGASP,CTRLPT,CTRI 1,LEASTV, NTFREE, FREE, DREGSP,
MSA ,PAGLOC.CURENT

1
]COIION /1VBUFR/ PAGSZE ,NWCHAN,OL.CHAN , CPAND, PAGBDR, BUFSZE , DIRSZE,

INCORE , HDRSZE, MSADIR,SUFSZF, BI KSZF, DIRBIX, PAGHD4
COMMON /IVBDVI/ THSHSA, REGAS, PAGENO CONTNO, INSDEL ,
HDRFIG READVL ,OL. DNTR, DNODEH NROUB DROWH

1
lOOHlON /L VS‘HT/ SE'I'UP SNGI BK,NXTRAN, INISTR, IN2STR, FDISTR, FI2STR,

DLISTR,DL3STR, IN2THP , FD2TNP, DLZI'IP DUNPFL.,
FINDFI ,DLETFI ,NSRTFI
COMMON /lVPRﬁgg BUFLOC, LENGTH, 1ERR, ERRNUN, BINARY , BCD, MODE , PAGES,

1
COMMON /IVVTR1/ NODSPC/ 1)

1

/1VVTR2/ LSTSPC(1)

2 /ILVVTR3/ LNKSPC(1)
3 /LVVTR4/ FIGSPC/1)

DIMENS10N CONI ST (64>
DATA CONLST /64%¢/

THIS ROUTINE PLACES AN UNUSED CONTINUANT OF AN ESTABL ISBED PAGE
INTO THE BUFFER. IF REQ(P,C) WAS NOT INITIALIZED AT THE BEGINNING
OF THE PROGRAM, A CONTINUANT IS CREATED AND PLACED ON DISK.
REGISTERS, IN-CORE, AND OUT-CORF DIRECTORIES ARE UPDATED.

CONLST() IS A LIST OF HIGHEST ACTIVE CONTINUANTS FOR EACP PAGE

PAUSE 'IN LVNCON’

PAGE = REQPAG(1)

HICONT = CONI ST (PAGE)
REQPAG(2) = HICONT + 1
CONLST(PAGE) = REQPAG(2)

BRING IN OUTCORE DIRECTORY

CALL LVNSA (CONNUN)

OPEN A PAGE-BIOCK IN THE Bt

'FFER
IF(LEASTV .EQ. NTFREE) CALL LVOPEN

ARE ANY PREINITIALIZED CONTINUANTS STILL AVAILABIE 2

IF(NSARET .GT. © GO TO Yo

C
Ce®®e NEW CONTINUANT NUST BE ADDED TO THE DISK IMNEDIATELY FOILOWING THE
C LAST CREATED CONTINUANT.

NSA = NXTNSA

C
C PLACE LOCATION OF NEW PAGE INTO OUT-CORE DIRECTORY

OUTDIR/OUTLOC + {) = MSA
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C
C

C
C
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C
C

SET UP AVAILABLE SPACE AND HEADER
SNGIBX = .TRUE

CTRIPT = LSTVPG(4)
CTRI1 = CTRIPT + HDRSZE
CALL LVSETP

PLACE _EMPTY PAGE ON DISK
LENGTH = PAGHDR
BUFLOC = CTRIPT + 1
ERRNUN

CALL LVPAGW
GO TO 40

REQ(P,0) ¥AS CREATED AT THE BEGINNING OF THE PROGRAM
READ REQ(P,@) INTO CORE

] MSA = MSARET

LENGTH = PAGHDR
BUFLOC = LSTVPG(4) + 1}
ERRNUN = 26

CHAN = NWCHAN

CALL LVPAGR/CHAN)

UPDATE REGISTERS

40 CURPAG(1) = REQPAG(1)
CURPAG(2) = REQPAG(2)
CURPAG(3) = NSA
CUVRPAG(4) = LSTVPG/4)

C
C
C
C
C

PAGE HAS BFEN PLACED IN "1EAST VALUED B1OCK"
UPDATE IN-CORE DIRECTORY
CALL LVRPLC

PROTECT THIS PAGE FROM BEING TAKEN OUT OF CORE BEFORE IT IS USED
FIGSPC‘CTRI PT+HDRF1.G) = NOTUSD .OR. NEWCON
Igi‘lp\}“
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SUBROUT INE LVEXCB
INPLICIT INTEGER(A-Z)
LOGICAL®] CURENT
CONMON /1.VARGS/ IFUNC, IARG, IPOS, ITYP, IVAL,NVAL ,NSKIP, ITESTR,
INCLUD, INDXON, IVALS 10) , ITYP1(10) ,SRCSTF,
LNKSUF . SNKSUF | INSTYP
CONMON /1.VREGS/ CURPAG(4) .REQPAG(4) ,LSTVPG(4) ,MSARET
nn PG, NYTMSA . BACTPG¢2) . READCT , USECNT , DIRPAG,
OVTLOC.OUTDIR (256) ,RWBUF ( 1)
oomu Avcamls; wagg glr% ,CTRIL 1, LEASTV , NTFREE, FREE,, DREGSP,
' COMNON /LVBUFR/ PAGSZE , NNCBAN , OI CHAN , CNPANT, PAGBDR , BUFSZE , DIRSZE
1 INCORE,, HDRSZE , SAD IR, SUFSZE , BLXSZE , DIRBLK , PAGID4
oomn /1LVPRAN/ BUFLOC,LENGTH, IERR, ERRNUM, BINARY , BCD , MODE , PAGES,

LUN

COIION /1VBDVL./ TRSVYSA,REGAS,PAGENQO,CONTNO, INSDEL,

1 USECT , BDRFI.G ,READVI , OLDNDE, DNOPEH, NROVB DROWP

COMMON /IVVTR!/ NODSPC( 1)

1 /1VVTR2/ LSTSPC(1)
2 /LVVTR3/ LNKSPC(1)
3 /1VVTR4/ FLGSPC(})
S
R

N

N

THIS ROUTINE BRINGS THE REQUESTED (PAGE,CONT) INTO CORE IF NECESSARY
AND UPDATES THE IN-CORE DIRECTORY AND “CURRENT" REGISTER

TO UESTED (P,O)

FAILURE RETURN {F MSARET LT o

1

S REQ(P,C)> IN CORE ?
PAUSE ' IN LVEXCH®

TYPE 1|

FORNAT (* REQ(1? (2)*)
TYPE 2,REQPAG(1) ,REQPAG(2)
FORMAT (2(2X, 14))

NSARET = 10000

CALL LVDRCT

IF(PAGLOC .GT. ©) RETURN

BRING REQ(P,C) INTO CORE IF IT EXISTS

LOCATE REQ(P,C) ON DISK
CALL LVMSA{(CONT)

DOES REQ(P,C) EXIST ?
IF(MSARET .IT. @) GO TO 100

lAgA!Lt {AGBEEIOCK AVAILABLE IN THE GIRS BUFFER

BRING REQ(P,C) INTO "LEAST-VALUED" PAGE-BI.OCK
ERRNUN = 10

LENGTHl = PAGBDR
MSA = MSARET
BUFLOC = LSTVPG{4) + 1|
CHAN = NWCBAN
CALL LVPAGR(CBAN)
C UPDATE "CURRENT PAGE" REGISTERS
CTRLPT = BUFLOC - 1
CTRL1 = CTRILPT + HDRSZE

I=dci-—leleleleleiely]
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PAGLOC = CTRIPT

CUYRPAG(1) = LSTSPC/CTRLPT ¢+ PAGENO)
CURPAG(2) = LSTSPC(CTRLPT + CONTNO)
CURPAG{3) = NSA

CURPAG(4)> = CTRIPT

CURENT = .TR

UE.
REGASP = NONSPC(CTRLPT + REGAS)

C UPDATE IN-CORE DIRECTORY

CALL LVRPLC

C UPDATE (P,C) HEADER
READCT =

100

= READCT +
FIGSPC‘CI'RIPTORBADVI) a READCT
LNKSPC(CTRLPT+USECT) = @
LEASTV = NTFREE
RETURN
END
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0001 SUBROUT INE LVDRCT
0002 INPLICIT INTEGER(A-2)
0003 LOGICAL®1 CURENT
0004 CONMON /1VARGS/ IFUNC, IARG, IPOS, ITYP, IVAL ,NVAL NSKIP, ITESTR,
1 INCLUD, INDXON, IVALS( 10 , ITYP1 (1) , SRCSUF,
2 LNKSUF . SNKSUF , INSTYP
0005 CONMON /mum/ CURPAG(4) ,REQPAG/4) ,LSTVPG(4) ,MSARET,
1 HREQPG, NYTNSA .HACTPG(2) .READCT , USECNT , DIRPAG,
2 DIRCNT .OUTLOC . OUTDIR (256) , RWBUF ( 1)
0006 cmmou AVCRNTIS/ nEglAgcp 85,'%‘{’,% ,CTRIL 1, LEASTV, NTFREE,, FREE , DREGSP
0007 ! comeon /xvmvm/ PAGSZE . NWCPAN , Ol CHAN , C¥PANT, PAGHDR , BUFSZE , DIRSZF
1 INCORE , HDRSZE ,MSADIR, SUFSZE , BI KSZE , DIRBI K, PAGHD4
0008 COMMON /1VBDVL/ THSMSA,REGAS,PAGENO,CONTNO, INSDEL,
1 1 USECT , BDRFI G, READVI. , OL DNDH,, DNODEH , NROWH , DROWB
0009  Comen /lVPRt!/ BUFLOC, LENGTH, IERR, ERRNUN, BINARY , BCD, MODE , PAGES,
0010 CONMON /1 VSTAK/ CURLEV,NUMVAR,STACK( 1)
0011 CONMON /LVVTRI/ NODSPC(1)
1 /LVVIR2/ LSTSPC(1) ,
2 7IVVTR3/ LNKSPC(1) '
3 /LVVTR4/ FLGSPC(1) '
012 DIMENSION TEMP(4)
C THIS ROUTINE SEARCPES THE DIRECTORY TO SEE IF THE REQUESTED PAGE-
C CONTINUANT (REQPAG) IS IN CORE. THE DIRECTORY IS A PAGE-BIOCK WHICH
C STAYS IN CORE. IT IS AT THE FIRST CONTROL POINT (CTRLPT = ©). DIRSZE
C IS TRE DIRECTORY PAGE SIZE. FOR EACH PAGE-CONTINUANT THAT IS IN
C CORE, A TRIPLE IS STORED. THE SOURCE NOPE IS THE CONTINUANT+!, THE
C LINK' (OR KFY) IS THE PAGE NUMBER, AND THE VALUE IS THE mcmon
C PRECEEDING THE FIKST WORD OF THAT PAGE IN CORE ¢ = CTRLPT)
C SUCCESS -- UPDATE CURPAG AND CTRLPT, CURENT = .TRUE.
€ FAILURE -- PAGLOC = -
Co*® DOES THE REQUESTED PAGE-CONTINUANT = THE CURRENT PAGE-CONTINUANT ?
D PAUSE °IN LVDRCT'
0913 (IF((REQPAG(1) " .EQ. CURPAG(1)) .ANP. (REQPAG(2) .EQ. CURPAG(2)))
0015 IF(INCORE .EQ. 1) GO TO 98
eoi7 GO TO 50
0018 40  CTRILPT = CURPAG(4)
0019 CTRI1 = CTRLPT + HDRSZE
0020 PAGLOC = CTRIPT
0021 MSA = CURPAG(3)
0022 REGASP = NODSPC(CTRLPT + REGAS)
0923 CURENT = .TRUE.
0024 RETURN

C
C
g“' TEMPORARILY STORE SYSTEN VARIABIES FOR THE SEARCH




50 CALL LVSTAC
OLDCPT = CTRIPT

C
g RESET SYSTEM VARIABLES FOR THE DIRECTORY

CTRLPT = -HDRSZE
CTRIL.l =10
PAGSZE = DIRSZE
IARG = REQPAG(2)+}
IFUNC = REQPAG(1)
SRCSUF = 1ARG

c LNKSUF = IFUNC
CALL LVFIND

PAGLOC = ITESTR®1VAL

C
C RESTORE SYSTEM VARIABLES
CALL LVPOP
IF/PAGLOC .IT. ©) GO TO 99

C

C PAGE-CONT INUANT HAS BFEN FOUND IN THE DIRECTORY.
CTRLPT = PAGIOC
CTRL.1 = CTRIPT + HDRSZE

c MSA = NODSPC(CTRLPT + THSMSA) Y
C UPDATE CURPAG
CURPAG{ 1) = REQPAG(1)
CURPAG(2) = REQPAG(2)
CURPAG(3) = MSA
CURPAG(4) = CTRLPT
CIU'RENT = .TRUE.
REGASP = NOPSPC(CTRIPT + REGAS)
c RETURN
C FAILURE
98 PAGIOC = -1
99 CURENT = .FALSE.
CTRLPT = OLDCPT
CTRL1 = CTRIPT + HDRSZF
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SUBROUT INE LVMSA (CONNUM)
IMPLICIT INTEGER(A-Z)
COHHON /1VREGS/ CURPAGf{4) ,REQPAG(4) ,LSTVPG4),MSARET,
HREQPG,NXTNSA ,HACTPG(2) ,READCT, USECNT, DIRPAG,
2 DIKCNT ,OUTLOC, OUTDIR (256) , RWBUF ( 1)
COUMON /lVBUFR/ PAGSZE , NWCHAN , OI CHAN ,CMPAND , PAGHDR , BUFSZE , DIRSZE,
INCORE, HDRSZF MSADIR, SUFSZE BIKSZE, DIRBIK PAGHD4

THIS ROUTINE BRINGS INTO OUTDIR() THE CORRECT OUTCORE DIRECTORY BIOCK
IF NECESSARY. UPDATES DIRPAG AND DIRCNT.

SUCCESS::
RETURNS MSA OF [REOPAG‘!).REQPAG‘Z)! IN MSARET.
SETS CONNUM = REQPAG(2).

FAILURERgR NEH CONTINUANT

CONNUM = GBEST EXISTING CONTINUANT NUMBER OF REQPAG(1)
UNDEF INED PAGE
CONNUM = -1

PAUSE *IN LVMSA’®
PAGE = REQPAG(1)
CONT = REQPAG(2)
ERRNUM = 11
DUMP =
IF((PAGE .GT. 64) .OR. (CONT .GT. 63)) CALL LVERP(DUNP)
C COMPUTE OUTCORE DIRECTORY BI.OCK
NEWDRIR = (PAGE - 1)/4 + |
DIRCNT = PAGE - 4®(NEWDIR - 1)
BRING IN DIRECTORY BILOCK IF NECESSARY
IF(NEWPIR .EQ. DIRPAG) GO TO 100
DIRPAG = NEHDIR
CHAN = NWCHAN
CALL LVDPRRD(CBAN)Y

C
C DETERMINE IF “ANY", "SPECIFIC", OR 'NEW" CONTINUANT IS REQUESTED
108 IF(CONT + D) 200 300, 219

C
C "ANY" -- SET TO ZERO
200 CONT = 0

C

C "SPECIFIC’

218 OUTLOC 1 + 64® (DIRCNT-1) + CONT
MSARET

OUTDIR(OUTLOC)
TYPE Q

D
D9 FORMAT (' REQPAG( 1) ,REQPAG(2) ,DIRPAG, DIRCNT ,CONT ,OUTLOC , MSARET ')
D TYPE 10, REQPAG(1),RFQPAG(2),DIRPAG,DIRCNT, CONT OUTLOC, MSARET
DI@  FORMAT (1X,8(2X,15))

CONNUM = CONT

IF(CONT .IT. @ GO TO 220

IF(MSARET .GT. @) GO TO 22¢

CONT = CONT - 1

GO TO 210
C FAILURE ?

oanaaoaaaaanan
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0029
0831

0933
0034

0038

0038

22¢  IF(CONT .NE. REQPAG(2)) MSARET = -1
RETURN

C
C "NEW CONTINUANT" (PAGE MUST BF DEFINFD, CONT NOT YET INITIALIZED)
300  MSARET = ~|

CONNUM = ~1
310 CONT = CONT + 1

IF(CONT .GE. 64) STOP 'REQUEST EXCEEDS ALLOWABLE NUMBER OF

1 CONTINUANTS'

OUTLOC = | + 64° (DIRCNT-1) + CONT

MSARET = OUTDIR!OUTLOC)

IF(MSARET .1LE. 0) RETURN

CONNUM = CONT

GO TO 310

END
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SUBROUT INE LVOPEN

IMPLICIT INTEGER(A-2)

RFAL®*4 CORF

COMMON /1 VREGS/ CURPAG(4) ,REQPAG¢4) ,LSTVPG(4) ,MSARET,

1 HREQPG . NXTNSA ,HACTPG(2) , READCT, USECNT DIRPAG,
2 DIRCNT , OUTLOC. OUTDIR ¢ 256) , RWBUF ¢ 1)

COMMON /I VMASK./ IHRIIE NOTUSD, NEWCON, F1GMSK . MASKSF . MASKPF

COMMON /1.VCRNT/ REGASP,CTRIPT,CTRL1, LEASTV , NTFREE , FREE, DREGSP,

1 MSA ,PAGI OC, CURENT

COMMON /1 VBUFR/ PAGSZE ,NWCBAN,OI CHAN, CKPAND, PAGHDR , BUFSZE , DIRSZF,
1 INCORE , HDRSZE , MSADIR, SUFSZE , B KSZE, DIRBI K, PAGPD4
COMMON /1 VHDV1 / THSMSA REFAS PAGENO, CONTNO, lePEL

1 USECT, HDRFI G. READVL , OIDNDH DNOPEH , NROWH , DROWH
1CO)IMON /lVPRtﬂ; BUF[OC LENGTH, IERR, ERRNUM BINARY, BCD, MODE, PAGES,

COMMON /1 VRUN/ RUNTYP ,CORE
COMMON /1 VVTR1/ NODSPC(1)

1 /1VVTR2/ LSTSPC(1)

2 /1 VVTR3/ LNKSPC(1)

3 /LVVTR4/ FIGSPC!1)

THE PURPOSF OF THIS ROUTINE IS TO MAKF A PAGE-BIOCK AVAILABIE
IN WRKSPC.

IF LEASTV = FREE, THEN LSTVPG CONTAINS THE CONTROL POINT FOR AN
AVAILABLE PAGE-B1.OCK

PAUSE 'IN LVOPEN'
IF/LEASTV .EQ. FREE) RFTURN

PREPARE TUTAL USAGE COUNT FOR LVALUE
CALL LVSUM

ROVTINE LVALUE WILL RETURN THE DISK AND IN-CORE LOCATIONS IN LSTVPG()
gg %H%Agng%gNT WHICH IT RAS DETERMINED TO BE OF LEAST IMMEDIATE USY

CALL LVALUE
TEST WRITE-BIT OF LEAST VALUED CONTINUANT. THE WRITE-BIT INDICATES
:EESEER OR NOT A PAGE HAS BEEN CHANGED SINCF IT ®AS READ INTO

FILGLOC = LSTVPG¢4) + HDRFIG
IF((MWRITE .ANDP. FIGSPC(FIGLOC)) .EQ. @) RETURN

WRITE LEAST VALUED PAGF TO DISK
ZERO OUT FLAGS

F1GSPC(FLGIOC) = ©
MSA = LSTVPG(3)

LENGTH = PAGHDR
ERRNUM = 27

BUFLOC = LSTVPG¢4) + 1
CALL LVPAGW

RETURN

END
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SUBROUTINE LVSUM
INPLICIT INTEGFR(A-2)
COMNON /1.VREGS/ CURPAG(4) ,REQPAG(4) ,LSTVPG(4) ,MSARFT,
PG, NYTNSA . BACTPG(2) ,READCT, usiacu'r DIRPAG,
DIRCNT , OUTLOC, OUTDIR (256) , RWBUF ( |
CONMON Avusx/ NWRITE,NOTUSD, NEWOON , FLGNSK , usxsr MASKPF
conou /LVCRNT/ REGASP ,CTRIPT,CTRI 1,LEASTV, NTFREE , FREE , DREGSP,
MSA, PAGLOC , CURENT

'CONNON /LVBUFR, PAGSZE NWCPAN , OL CHAN , CWPAND , PAGHDR . BUFSZE , DIRSZE,
1 INCORE, RDRSZE,

NSADIR, SUFSZE, Bl KSZE, DIRBLK , PAGHD4
oomlon /1VBDVL/ n&usa,mac PAGENO , CONTNO, INSPEL

USECT , BD. Aim ,OLDNDH , DNONEB , NROVH , DRUWP
L CONMON /LVVTRI7 NOPSPCY 13

/1VVTR2/ LSTSPC(1)

1
2 /LVVTR3/ LNKSPCf1)
3 /LVVTR4/ FLGSPC¢1)

THIS ROUTINE IS CALLED WHENEVER A CONTINUANT IS CREATED OR READ
INTO MEMORY. ITS RESULTS ARE USED BY THE LVALUE ROUTINE FOR THE
'USAGE' PARAMETER.

PAUSE 'IN LVSI'M®
USECNT = @

MBIAS = DIRSZE
C RECOMPUTE USE COl'NT OFREALL INCORE CONT INUANTS

10

DO 16 1 = 1, INCO
USECNT = SECNT + LNKSPC{MBIAS + USECT)
MBIAS = )IBIAS + PAGHDR
CONT INU
IF‘USWNT .EQ. 0) USECNT = |
RETURN

END
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SUBROUTINE LVALUE
IMPLICIT INTEGER(A-Z)
LOGICAL®1 CURENT
REAL®4 A,B,C,D,BOTONI,BOTTOM,CORE ,ORDER, TOP,TOP !, TTLUSE, USAGE,
1 USAGE 1 .VALUE, VALUE1 ,WRITE,SPACE,CA PACY
COMNON /LVREGS/ CURPAG(4) .REQPAG(4) ,LSTVPG(4) , MSARET
HREQPG , NYTNSA . BACTPG (2)  READCT, usécm' DIRPAG,
DIRCNT ,OUTLOC . OUTDIR ( 256) , RWBUF ¢ 1)
COMMON /LVSWIT/ SETUP,SNGIBK,NNTRAN, INISTR, IN2STR,FDISTR,FP2STR,
DLISTR,DL3STR, INZTAP, FI2TMP , DL2TNP , DUNPFI ,
FINDFL , DLETFI. . NSRTFI
COMMON /1.VMASK/ MWRITE,NOTUSD,NEWCON, F1GMSK . MASKSF , MASKPF
COMMON /I VCRNT/ REGASP.CTRLPT,CTRI 1,LEASTV, NTFREE , FREE, DREGSP,

Ne=_ N~

1 MSA ,PAGLOC,CURENT
COMNON /LVBUFR/ PAGSZE,NWCHAN,OLCHAN,CMPAND,PAGHDR, BUFSZE,DIRSZE,
1 INCORE, HDRSZE MSADIR, SUFSZE, BL KSZE, DlRBlK PAGHD4

COMMON /1VHDVL/ THSMNSA,REGAS, PAGENO, CONTNO, INSDEL,
1 USECT , HDRFI G, READVL ,OLDNDH, DNODEH, NROVH , DROWH
lCO)I)ION /l.VPRlA‘l/ l'FlOC LENGTH, IERR, ERRNUM, BINARY, BCI, MODE, PAGES,

COMMON /LVRUN/ RUNTYP,CORE
COMMON /LVVTR!/ NODSPC(1)
1 /LVVTR2/ LSTSPC(1)
2 /LVVTR3/ LNKSPC(1)
3 /1VVTR4/ FLGSPC(1)
DATA A,B,C,D/15.0,2¢.@,15.0,50.¢/

THIS ROVTINE WILL DETERMINE WBICH CONTINUANT IS LEAST NEEDED IN
CORE. THE ALGORITHM USFD IS A MODPIFICATION OF THE INTERACTIVE DATA
MANAGER OPTIMIZATION ALGORITHM WRITTEN BY MEL HAAS, COPE 1833
THE _VALUES RANGE FROM © (LEAST NEEDED CONTINUANT) TO 10@ (MOST
USEFUL CONTINUANT) .
PAUSE ' IN LVALUE’
JBIAS = DIRSZE
MBIAS = JBIAS
IF ( INCORE EO 1) GO TO 2@
LEASTV = NTFREE
VALUE = 100000.0
DO 10 1 = 1, INCORE
IF( (FLGSPC¢JBIAS + HDRF1G) .AND. NOTUSM .NE. @) GO TO 9
PAUSE * IN LVALUE LOOP’

CALCULATE ORDER VALUE
INPOS = FILGSPC{JBIAS + READVI)
TOP = READCT-INPOS
BOTTOM = READCT
ORDPER = 1.0 - (TOP/BOTTOM)
CALCI'LATIIE gRITg gALUE
IF¢(FLGSPC(JBIAS + HDRFIG) .AND. MWRITE) .NE. @ WRITE = CORF

CALCULATE USAGF VALUE
TTLUSE = USECNT
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:
0032 USAGE1 = LNKSPC(JBIAS + USECT) 1
0033 c USAGE = USAGE1/TTLUSE
c CALFULATE SPACE VALUE
0034 TOP1 = PAGSZE - LNKSPC/JBIAS + INSDEL)
003< BOTOM1 = PAGSZF !
0036 CAPACY = TOP1/BOTOMI '
0037 c GO TO (1,2,3), RUNTYP :
c CREATION TYPE RUN
0038 SPA cs = ~4.0*CAPACY® (CAPACY-1.8)
0039 c GO TO
C PROPUCTION TYPE RUN
0040 2 SPACE = 1.0
0041 IF( CAPACY .LT. .125) SPACE = 8.@®CAPACY
. 4 0043 IF¢ CAPACY .GE. .750) SPACE = 0.0
. 9045 IF( (CAPACY .GT. .375).AND. ‘CAPACY AT, L7S)) \
1 SPACF = 2.0-(8.0/3.0)%CAPACY ;
) 0047 . GO TO S ,
C QUERY TYPE RUN :
0048 g SPACF = 1.0-CAPACY ‘
>
g¢-- CALCULATE THE IN-CORE VALUE OF THIS CONTINUANT P
0049 S VALUE! = A®ORDER+B®USAGE+C®*SPACE+D*WRITE
D TYPE 111,0RDER, USAGF,SPACE ,WRITE,VALUE!,VALUE
Dil1 FORMAT(1X,6(F10.3,2%)) !
0050 IF(VALUE1 .GE. VALUE) GO TO 9 w
0052 LEASTV = FRFE
2 0053 VALUE = VALUE1
0054 MBIAS = JBIAS
0055 9 JBIAS = JBIAS+PAGHDR
0056 é“ CONT INVE
: C UPDATE °1EAST VALUED' REGISTER LSTVPG UNIESS NONE WAS FOUND
- 0057 IF(LEASTV .FQ. FREE) GO'TO 2@
005 TYPE IS
: 0060 és FORMAT (/,* *¢¢ ERROR IN LVALUE ®*¢' /)
1 C PREVENT POSSIBIF RECURSION
906 | IF (DUMPFI .FQ. TRUE) STOP
0063 IERR = O
0064 ERRNUM = 28
§ 0065 MODE = BCD
<) 0066 PAGES = -1
: 0067 DUMP = ©
] CALL LVDUMP (DUMP)
1 0069 STOP
c
0970 20 LSTVPG( 1) = LSTSPC(MBIAS + PAGENO)
0071 LSTVPG(2) = LSTSPCIMBIAS + CONINO)
0072 LSTVPG(3) = NODSPCMBIAS + THSMSA)
0073 LSTVPG(4) = MRIAS
C SET LEASTV FOR INCORF = 1|
0074 LEASTV = FREE
0075 RFTURN
0076 END
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1 0001 SUBROUT INE LVRPLC
0002 INPLICIT INTEGERM-Z)
0003 L(IHCAL‘I CURENT , REO] RPLACE
0004 COMNON /1VARGS/ IFUNC hl!G IPOS, 1TYP, IVAL ,NVAL, NSKIP ITESTR.
1 INCLUD, INI\XON IVALS 10, iTYP1(10), SRCSUF
2 LNKSUF, SNKSUF , INSTYP
000S OOIMN /TVREGS/ CURPAG!4) REOPAGM) LSTVPG¢4) ,MSARET,
HREQPG, NXTMSA . HACTPG(2) , READCT , USECNT , DIRPAG,
2 DIRCNT, OUTLOC, OUTDIR ¢ 256) , RWBUF ¢ 1)
0006 COMMON /1VCRNT/ REGASP CTRI PT,CTRI 1 ,LEASTV , NTFREE,, FREE , DREGSP
1 NSA , PAGI OC . CURENT
0007 COMMON /1VBUFR/' PAGSZE , NWCBAN, Ol CBAN, CWPAND, PAGHDR , BUFSZE , DIRSZF,
] t INCORE, HDRSZE NSADIR, SUFSZE, BI KSZE ,DIRBI K , PAGHD4
» 0008 COWMON /1VDEL1 NUMRET
0009 COMMON /LVINS1/ REORG,FULL ,RPLACE

[4
g
)

COMMON /IVVTR1/ NODSPC(1)
1 /1VVTR2/ LSTSPC(1)
2 /ILVVTR3/ LNKSPC(1)
3 /1VVTR4/ FILGSPC(1)

C
k C THIS ROUTINE UPDATES TBE DIRECTORY BY DELETING LSTVPG (THE LEAST

x

C VALUED BLOCK IN CORE) FROM IT, AND THEN INSERTING CURPAG (THE NEW
C CURRENT PAGF) INTO IT.

(é‘“ SAVE SYSTEM VARIABIES

D PAUSE 'IN LVRPLC’
0011 c CALL LVSTAC
g‘“ DELETE OID PAGE,CONTINUANT, LSTVPG, FROM DIRECTORY

0012 CTRLPT = -HDRSZE
0013 CTIRL1 =0

s 0014 PAGSZE = DIRSZE

. 2015 IF(LSTVPG(1) .FQ. @ GO TO 5§
0017 1ARG = LSTVPG(2) + 1|
0018 IFUNC = LSTVPG¢1)
0019 SRCSUF = IARG
002e LNKSUF = IFUNC
002) CALL LVFIND
0022 ITYP = |
0023 IPOS = |
0024 INDXON = o
0025 REORG = .FALSE
0026 NUMRET = O
0027 TEMP = REGASP
0028 REGASP = DREGSP
0029 CALL LVDLET

C
Ce®®® PLACE NEW PAGE-CONTINVANT INTO DIRECTORY

C
003 5 IARG = CURPAG(2) + 1
003 ) IFUNC = CURPAG(1)
0032 SRCSUF = [ARG




|

0033 LNKSUF = IFUNC

0834 CALL LVFIND

003K INSTYP = 1

0036 NVAL = |

0037 INDXON = ©

oa3e ITYPI(D) =

0039 IVALS(1) = Cl'lPAGht)

0040 SNKSUF = CURPAG(4)

0041 c CALL LVNSRT
g’“ RESTORE SYSTEM VARIABLES

0042 DREGSP = REGASP

0043 REGASP = TENP

0044 CALL LVPOP

1 0045 CTRIPT = CURPAG(4)

0046 c CTRI1 = CTRIPT + HDRSZE
C PAGE-BLOCK HAS BEEN FILLED AND IS NO LONGER AVAILABLE

0047 LEASTV = NTFREE

0048 RETURN

0849 END
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SUBROUT INF LVSTAC

IMPLICIT INTEGER(A-2)

DIMENSION STORE()),STOR/6)

CONMON /1VARGS/ IFUNC, 1ARG, IPOS, ITYP, IVAL,NVAL, NSXIP ITESTR,

i INCI UD, INDXON, IVALS(10) , iTYP1(10) , SRCSUF

2 LNKSUF , SNKSUF, INSTYP

(DIION /LVREGS/ CURPAG(4) .REQPAG(4) ,LSTVPG(4) ,MSARET,
RBQPG NXTNSA ,HACTPG(2) ,READCT, US&?NT DIRPAG,
DIRCNT,OUTLOC, Ol'TDlR(2<6) RWBUF ( 1)

COWMON /1 VBUFR/ PA(SZE NWCHAN , O CHAN, CWPAND PAGHDR, BUFSZE, DIRSZE,

1 INCORE , HDRSZE . NSADIR, SUFSZE, mxm DIRBLK, PAGHD4

CO!ION /IVPRAI/ BUFI OC, LENGTH, IERR, ERRNUM, BINARY,BCD, MODE , PAGES,

COIION /1 VADDR/ 1ADD, THIS, LSTHED,LOC. LAST , LASTLC
COMMON /1 VSTAK/ CI‘RIEV NI‘MVAR STACK(140)
EQUIVALENCF CIFUNC,STORE (1))

EQUIVALENCE (IADD,STORf1))

DATA NUMVAR,MAXLEV,CURLEV/34,3,0/

C
g THIS ROUTINF SAVES UP TO 3 SETS OF /IVARGS/ VARIABLES AND REQUEST RFGISTERS

1}

20

30

PAUSE *IN LVSTAC’

CURIEV = CURLEV + |

IF(CURLEV .GT. MAXLEV) GO TO 99
ISTLOC = (CURLEV-i)®(NUMVAR + 11) + 1
DO 186 I = 1,NUMVAR

STACK(1+ISTLOC) = STORE(I)

CONTINUVE

DOo2eti =1,4

STACK(NUMVAR+ ISTLOC+1) = REQPAG(I)
CONTINUVE

DO3e1=1,6

STACK(NUMVAR+ ISTLOC+1+4) = STOR(I)
CONTINUVE

STACK (NUMVAR+ ISTLOC+1!) = PAGSZE
RETURN

C
C FAILURE - ATTEMPT TO STACK TOO MANY SETS OF VARIABLES
99 ERRNUM = 2]

DUMP = |

CALL LVERR/DUMP)
RETURN

END
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SUBROUT INE LVPOP

INPLICIT INTEGER(A-2)

DIMENSION STORF(1),STOR(6)

COWMON /1 VARGS/ IFUNC, 1ARG, IPOS, ITYP, IVAL ,NVAL ,NSKIP, ITESTR,
INCI UD, INPXON, IVALS (19}, ITYP! (10) . SRCSUF,

|
2 LNKSUF, SNKSUF , INSTYP

counon /xvnscsz CURPAG(4) . REQPAG'4) ,LSTVPG(4) ,MSARFT
REQPG , NYTMSA . HACTPG(2) , READCT , USPCNT , DIRPAG,
nlncu'r OVTLOC .0i'TDIR(256) , RWBUF ( 1)

2
CONMON /1VBUFR/ PAGSZE , NWCHAN Ol CHAN , CWPAND, PAGBDR , BUFSZE , DIRSZF

INCORE , HDRSZF, NSADIR. SUFSZE , BI KSZF, DIRBI K, PAGHD4

]
COIION /1 VPRAlIJ/ BUF10C, LENGTH, IERR , ERRNI'N, BINARY , BCD', MODE , PAGES ,

COMN /1VADDR/ 1ADD,THIS, LSTHED,LOC,LAST ,LASTLC
CONMON /1 VSTAK/ CURIEV,NUNVAR.STACK ¢ )
EQUIVALENCE (1FUNC.STORE (1))

EQUIVALENCE (1ADD,STOR¢ 1))

C
THIS ROUTINE RFTURNS UP TO 3 SETS OF /1 VARGS/ VARIABIES

PAUSE °IN LVPOP
CURIEV = CURIEV - |
IF(CURIEV .IT. @ GO TO 99
ISTLOC = (CURIEV)® (NUNVAR« ] [)+]
DO 10 | = 1, NUMVAR
STORE(1) = STACK(1+ISTLOC)
CONT INUVE
DO 20 1 = 1,4
RFQPAG( 1) = STACK(1+ISTLOC+NUNVAR)
CONT INVE
DO 3@ I = |
STOR/ 1) = shcx« 1+ ISTLOC *NUNVAR+ 4)
CONT INVE
PAGSZE = STACK(NUNVAR+ISTLOC+11)
RETURN

[of
C FAILURE - ATTEMPT TO RETURN TOO MANY SETS OF VARIABIES
99 ERRNVN = 22

DUNP = 1|

CALL LVERR/DUNP)
RETURN

END
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SUBROIT INE LVREOR ¢ REQCON)
IMPLICIT INTEGFKR¢A-Z)
LOGICAL® ) SNGI BK,SETUP NXTRAN, INISTR, IN2STR,FD'ISTR, FM2STR . DLISTR,

1 DL2STR, DUMPFI ,CURENT ,FINDFI ,DLETF1 ,NSRTFI ,FNITNP,
:23 DL2TMP, IN2TMP ,FD2TMP, INSIDE.FULL,REORG. LSTCON , RPLACE,

FINISH
COMNON /1 VARGS/ IFUNC, 1ARG. IPOS, ITYP, IVAL NVAL ,NSKP, ITESTR,
INCIUD, INDXON. IVALS10) ITYP1(10) ,SRCSUF.
2 LNKSUF, SNKSUF . INSTYP
COMMON /1 VRFGS/ CURPAG(«) ,RFQPAG(4) ,LSTVPG(4) ,MSARFT,
! HREQPG ,NXTMSS ,HACTPG(2) ,RFADCT , USECNT ,DIRPAG,
2 DIRCNT ,OUTLOC.OU'TDIR(256) ,RWBUF (1)
COMMON /1 VMASK/ MWRITE NOTUSD,NFWCON, Fl GMSK , MASKSF , MASKPF
COMMON /1 VF1 AG/ FI OMSK ., FI I1MSK, F1 2MSK . Fl1 3MSK , Fi 4MSK . F1 SMSK.F1G67.
Fl A(q*éf“l AG2,F1AG19,FT AG11,FI1AG12,FI AG13.F1AG!14,
2 Fl AG!
COMMON /1 VCRNT/ RFGASP ,CTRI PT,CTRI | .LEASTV NTFREE ,FREE,DREGSP,
| MSA , PAGI OC,CURFNT
COMMON /1 VBUFR/ PAGSZF NWCHAN, Ol CHAN, CMPANDY, PAGHDR , BUFSZF , DIRSZF,
! INCORF ,HDRSZF . MSADIR, SUFSZF, Bl KSZE, DIRBI K. PAGHD4
COMMON /1 VBDVI /7 THSMSA  REGAS, PAGENG,CONTNQ. INSDFL,
1 USFCT  HDRFL G. READVI , 01 DNDH, DNOYEH, NROWH , DROWE
COMMON /1 VSWwIT/ SFTUP,SNGI BK.NYTRAN. INISTR, IN2STR . FDISTR.FD2STR.
i DLISTR. DL2STR. IN2TNP ,FDP2TMP ,DL2TMP ,DUMPFI
2 FINDFL , DLETFI NSRTF
COMMON /1 VPRAM BUF1 OC . LENGTH, IEKR . FRRNUM,BINARY , BCI*, MODE , PAGES. .
| LUN
COMMON /1 VADPDR/ 1ADD,THIN.LSTHED, LOC, LAST , LASTLC
COMMON 1 VENIV COUNT , ABSPOS . LSTCON
COMMON 71 VINS 1/ RFORG.FULL ,RPLACE
COMNON /I VVTRI1. NODSPC 1 1)
1 /LVVTR2/ LSTSPC
2 /I VVTR3/ LNKSPCt 1)
3 ZLVVTRS FULGSPC 1y

)

PAUSF "IN LVRFOR®

RFORG MOVFS THE LIST FROM ITS PRESFNT LOCATION (CONTINUANT = REQPAG:2))
TO CONTINUANT RFQCON.

ERRNUM : 62

Diwp = ¢

IF RFQUON FQ. CURPAG(2)) CALL LVFRR(DUMP)

WAaS THE OR'GINAL LIST PLACFD ON CURPAG'2) AS A RFSULT OF A SPECIFIC

© REQUEST IF SO. ERROR.

IFFLGSPCCCTRE L THIS) AND. FIAGI2Y (FQ. @ GO T0 2@

" TYPE OUT ERROR. BUT PROCFED ANYWAY

TYPE 16, SROSUF LNKSUF, IVALS 1)  RFQPAG! 1) ,RFQCON . CURPAG( 2)
FOURMAT  /, © *e® ERROR ¢¢¢. THE FOILOWING TRIPLE ° . 306, 2X),
1 OF PAGF " 13.° WILL BF PLACFD ON CONTINUANT *' . 13./.

2 " ORIGINSL LIST WAS FOUND ON CONTINUANT I3

OIDCON = CURPAG2)




0027
0028
0030

0031
0032

0033

0047
0048
00849

8050

352
0053
0SS
’AK'S‘-)
s 7
[ S5
[% SN
OOE
(XVE, |
63

7,228
3.2
EEF,
1.3 3%
3.2 8.4
[$ 1 R
(1 TY
)7
(w72
)74

OI DCPT = CTRIPT
OIDCP1 = CTRI I

C
C SPECIAL HANDLING IF BUFFER HOIDS ON!'Y ONE CONTINUANT
IF(INCORE .EQ. 1) GO TO 3@

C
C KFEP CONTINUANT WITH OID LIST IN CORF
FIGSPC/CTRI PT+HDRFIG) = FIGSPC(CTRIPT+HDRFIG) .OR. NOTUSD

C

C LOCATE NEW CONTINUANY
RFQPAG¢2) = RFQCON
CALL LVEXCH

3e NEWCPT = CTRIPT
NEWCPL = CTRI 1

C
C SAVF THE VALUE TO BF INSFRTED
CALL LVSTAC

IF(LSTHED .GT. ©6) GO TO SO

KVAL = 1
IVALS¢ 1) = LSTSPC/OIDCPI+THIS)
ITYPICl) = FIGSPC/OIDCP1+THIS) .AND. F1G67
IFINCORF .GT. 1) GO TO 4S
REQPAG¢2) = RFQCON
CALL LVFXCH
45 CALL LVFIND
CALL LVN .RT
NODSPCC )Rl PT+RFGASY = RFGASP
F1 GSPC(CTRI PT+DDRF1 65 sFIGSPC(CTRI PT+HDRFIG)» .OR. MWRITE

uv0 TO 7¢

C vl

S0 Ol DLOC = 1.STHED
KVAL = ©
MVAL = ©

IF+INCORF FQ. 1" GO TO b3
(] AVAL = KVAL + |
IVALS« 1y = NOPSPC Ol DCP1+01 DLOCY
ITYPL. 1+ = FIGSPCtOIDCP1«Ol DLOC _AND. FI 67
CALL LVFINDI
CALL LVNSRT
ol DLOC = LSTSPC (O DCP 1+01 DLOC)Y
IFOFLGSPOOIDCPLOI DLOCY  AND. FIONSKY .FQ. @ GO TO 68

() TG 70
-
€ FOR MVI CINCORE = 1 SWAP OID AND NFW CONTINUVANTS IN AND OFT WBILE
€ RF-INSFRTING VO TO TEN VALUES AT A TINL
63 FININH CHALSE
[N REOPAG: T = 0l IXTON
CALL LVENCH
HF MVAL = MV .
| S AT R N TR T B
TVALSN KV A = NODSPC O DCP L Ol DEAC
TOYFIORVAL - = FEOGSPOOOTDEY L0l DL AN FIG67

bl oe LYSTSPUCOLEDUP ToOT DHAX
[FOFTOGSPY cOIDCP L«OIDLaw e AND F1OMSKY  NE. 60 FINTISH = TRVE
[F O AVAL G} ¥ ) TOH /7




IF/_.NOT. FINISH) GO TO 66
67 RFQPAG(2) = RFQCON
CALL LVEXCH
CALL LVFIND
NVAL = KVAL
KVAL = @
CALL LVNSRT
NONSPC(CTRI PT+REGAS) = RFGASP
F1 GSPC(CTRI PT+HDRF1 G) =FI GSPCCTRILPT+HUDRFI.G) .OR. MWRITE
IF(.NOT. FINISI) GO TO 65
KVAL = MVAL
REQPAG+/2) = Ol DCON
CALL LVEXCH

C
C DELETE OID LIST
7@ INDXON = ©
CTRIPT = OI DCPT
CTRI1 = OIDCPi
IF¢ INCORE .GT. 1) GO TO 7%
REQPAG(2) = Ol DCON
CALL LVEXCH
7€ CALL LVFIND
CALL LVDLET

UPDATE HEADER

Ol D CONTINUANT HAS BEEN MODIFIED
FlGﬁPC‘C;R#PT‘HDRFIG)=FIGSPC‘CTRXPT*HDRFIG) .AND. . NOT. NOTUSP
1 .OR. WWRITE

RESET CONTINUANT USAGE RATIO
LNKSPC¢OI DCFT+ INSPEL) = LNKSPC(OI DCPT+INSPEL) - KVAL

INSERT NEW VALUE
CALL LVPOP
REQPAG/2) = REQCON
IF(INCORF .FQ. 1) CALL LVEXCH
CTRIPT = NFWCPT
CTRI | = NFWCPI
CALL LVFIND
CaLL LVNSRT

UPDATE HEADER
RESFT CONTINU'ANT USAGE RAT10
LNKSPC {NFWCPT+ INSPEL) = LNKSPC{NFWCPT+INSPEL) + KVAL
zETURN
D
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SUBROUT INE LVINCI

IMPLICIT INTEGER(A-2)

LOGICAL*1 SNGI BK,SETUP ,NXTRAN, INISTR, IN2STR,FPISTR.FD2STR, DL ISTR.

1 DL2STK,DUMPF1 ,CURENT,FINDF1 ,DLETFI ,NSRTFI ,

2 DL2TMP , IN2TMP, FD2TMP ,REORG. FULL ,RPLACE

COMMON /I VARGS/ IFUNC, 1ARG, IPOS, ITYP, IVAL ,NVAL NSKIP, {TESTR,
INCLUD, INDXON. IVAIS(10), ITYP 1 (16) ,SRCSUF.
LNKSUF , SNKSUF, INSTYP

COMMON “1 VRFGS/ CURPAG(4) ,RFQPAG(4) ,LSTVPG(4) ,MSARFT,

1 HREQPG,NXTMSA ,HACTPG(2) ,READCT , USECNT ,DIRPAG,

2 DIRCNT,OVTLOC,OUTDIR(256) ,RWBUF 1 1)

COMMON /] VMASK/ MWRITE NOTUSD NEWCON.FI GMSK.MASKSF , MASKPF

COMMON /i VFI AG/ F]1 OMSK.FI IMSK, FI 2MSK. FI 34SK . FI 4MSK.F1 SMSK.FI G67.

1 ;{Ag?,FlAG?.FlAGIO,FlAG!l.FlAG)Z.FIAGl3.FlAGl4.

AG1S

COMMON /1 VCRNT/ REGASP,CTRIPT,CTRI 1,LEASTV NTFRFE,FREE,DRFGSP,

[ MSa, PAGIOC,CURFNT

COMMON /1 VBUFR/ PAGSZE ,NWCHAN,OI CHAN.CMPAND,PAGHDR, BI'FSZF, DIRSZE,

1 INCORF , HDRSZF ,MSADIR, SUFSZE, Bl KSZE ,DIRBI K, PAGBD4

COMMON /I VHDVI / THSMSA ,REGAS,PAGENQ,CONTNO, INSDEL,

i USECT , HDRFI G, READVi , Ol DNDH, DNODEH, NROWH , DROWH

COMMON /1 VSWIT/ SETUP,SNGI BK.NXTRAN, INISTR, IN2STR,FDISTR.FD2STR,

1 DL1STR,DL2STR. IN2TMP,FP2TMP , DL21 MP ,DUMPFI ,
FINDFI ,DLETF] ,NSRTFI

1C0MHON /IVPRﬁ%g BUF1 OC,LENGTH, 1 ERR, ERRNUM,BINARY,BCD,MODPE, PAGES.

COMMON /1 VADDR/ 1ADD,THIS.LSTHED,L.OC,LAST ,LASTLC
COMMON /I VINS1/ REORG.FVLL,RPLACE

COMMON /1 VVTR1/ NODSPC/ 1)

1 /1VVTR2/ LSTSPC( 1)

2 /1VVTR3/ LNKSPC( 1)

3 /1VVTR4/ FIGSPC( 1)

THIS ROUTINE SFARCHES THE LIST TO FIND THE VALUE IN INCIUD. IF IT
IS FOUNDP, ITS POSITION WRT THE TOP OF THE LIST IS RETURNED

DOES THE LIST EXIST 2
PAUSE ' IN LVINCY*
IPOS = |
RFQPAG(2) = -2

J =0
CALL LVFDPEX(J.J,J,J. D
IFCITESTR .IT. @ GO TO 31
IF(IVAL FEQ. INCIVD) GO TO 2%
IF(LSTHED .IT. @) GO TO 3!

C MVI FOUND
JVAL = 1vVAL
KSKIP = NSKIP
NSKIP = 0
INDEX = @
INDXAD = ©
KFUNC = 0
KARG = ©
SAVCON =

N —

“lolsiolely!

%)
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0034 XPOS = ©
4 9035 10  KPOS = KPOS+! ;
[ 0036 IPOS = KPOS :
0037 CALL LVFDEX ( INDEX, INDXAD, KFUNC, KARG , SAVCON) 3
0038 IF(ITESTR .IT. ©) GO TO 3@
0040 c IF(IVAL .NE. INCLUD) GO TO 10
C EXIT FROM LOOP, INCLUD = [, SUCCESS
¢ INCIUD = -1, FAILURE
C EXCEPT FOR IPOS, OUTPUT MUST APPEAR AS IF IT WAS FROM LVFIND
0842 3@  IVAL = JVAL
0043 NSKIP = KSKIP
0044 LOC = LSTHED
0845 25  INCLUD = ITESTR
0046 ITESTR =
0047 c RETURN
: C SVI FAILURE RETURN
0048 31 INCIUD = -1
0049 RETURN
0050 END :

130




SUBROUT INE LVOVER

IMPLICIT INTEGER(A-Z)

LOGICAL®! SNGIBX,SETUP ,N¥TRAN, INISTR, IN2STR,FD{STR,FI2STR.DLISTR,
DL2STR, DUMPFI ,CURENT, FINDFL. , DLETF1 ,NSRTF1 ,FDITNP,
D%Z{gs.lNZT!P.FDZTHP.lNSlDE.FVLL,REORG.LSTCON.RPLACE.
FINIS

COMMON /1 VARGS/ IFUNC, 1ARG, IPOS, ITYP, IVAL ,NVAL NSKIP, ITESTR,

INCI UD, INDXON, IVALS(10) , ITYPi(10) ,SRCSUF,

LNKSUF, SNKSUF, INSTYP
COMMON /1VREGS/ CURPAG(4) ,RFQPAG(4) ,LSTVPG(4) ,MSARFT,
1 HREQPG,NXTMSA ,HACTPG¢2) ,READCT , USECNT ,DIRPAG,

DIRCNT,OUTLOC,OUTDIR(256) , RWBUF ( 1)
COMMON /I VMASK/ MWRITE, NOTUSD NEWCON, FIGUSK MASKSF , MASKPF
COMMON /IVF1AG/ FI1OMSK,FI 1MSK, F1.2¥3K . F13MSK, F1 4MSK. F1 SMSK, F1.667,
é ;}ASSSFIAGQ.FIAGIO JFIAG!1, FIAG]Z FIAGI3,F1AG14,

AG1

COMMON /1 VCRNT/ REGASP,CTRI PT,CTRI | ,LEASTV,NTFREE, FREE,DREGSP,

1 MSA ,PAGLOC, CURENT

COMMON /1 VBUFR/ PAGSZE ,NWCHAN, Ol CHAN, CMPAND , PAGHDR , BUFSZE, DIRSZE,

1 INCORE , HDRSZE , MSADIR, SUFSZE, Bl KSZE, DIRBI X, PAGHD4

COMMON /1VBDVI / THSMSA ,REGAS,PAGENO,CONTNO, INSDEL,

1 USECT , HDRF1.G, READVI. ,OL DNDH, DNODEH , NROWH , DROWH

COMMON /1 VSWIT/ SETUP,SNGI BK,NXTRAN. INISTR, IN2STR,FI'ISTR,FP2STR,

1 DLiSTR,DL2STR, IN2TMP ,FD2TMP , DL2THP, DUNPFI ,

2 FINDFI ,DLETFI ,NSRTF1
lCOHMON /1VPRAM/ BUFLOC,LENGTH, 1ERR, ERRNUM,BINARY ,BCD, MODE, PAGES,

LUN
COMMON /IVADDR/ 1ADD,THIS,LSTHED,LOC,LAST ,LASTLC
COMMON /1.VFND/ COUNT, ABSPOS, LSTCON
COMMON /1VINS1/ REORG, FULL,RPLACE
COMMON /I VVTR1/ NODSPC( 1)
1 /1 VVTR2/ LSTSPC(1)
2 /LVVTR3/ LNKSPC(1)
3 /LVVTR4/ FIGSPC(1)

PAUSE 'IN LVOVER'
THIS ROUTINE HANDLES CONTINUANT OVERFIOW ON INDEXED INSERTION

IF FUNCTION DOES NOT EXIST, RETURN AND PLACE ON NEXT CONTINUANT
IF(ITESTR .IT. 0) RETURN

PICK UP LAST VALUE ON LIST,
VI IF(LSTHED .GT. @) GO TO 50

NVAL =

IVALS(2) IVALS(1)

ITYP1(2) ITYP1(1)

TMPVAL = LSTSPC/CTRI 1+THIS)

TMPTYP = FIGSPC/CTRI 1+THIS) .AND. FLG67
w1 GO TO 100

SAVE THE VALUE TO BE INSERTED

aQ OO O0navo

C
c
s5e CALL LVSTAC




AT N

0028
0029

TMPVAL = NORSPC¢CTRI 1+1.ASTLC)
TMPTYP = FIGSPC(CTRL 1+1 ASTLC) .AND. FLG67

C

C DELETE LAST VALUE,

100  INDXON = 1}
IPOS = -1
CALL LVDLET

C

C RESET CONTINUANT USAGE RATIO
LNKSPC(CTRIPT+INSPEL) = LNKSPC(CTRIPT+INSDEL) -{
IF/LSTHED .1T. ©) GO T0 150

C INSERT ORIGINAL VALUE,
CALL LVPOP
CALL LVNSRT

C
C INSERT LAST VALUE ON NEXT CONTINUANT
150  IVALS(1) = TMPVAL
ITYPL1(1) = TMPTYP
INDXON = ©
RETURN
ENP
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(elple]

0001 SUBROUT INE _LVDUMP (DUNP)
0002 IMPLICIT INTEGER(A-Z)
0003 LOGICAL®1 CURENT,SETUP,SNGI BK,NXTRAN, INISTR, IN2STR,FDISTR, FI2STR,
1 DLISTR,DL2STR, IN2TMP ,FI2TNP ,DL2TNP , DUMPFL ,
2 FINDF1 ,DLETF1 ,NSRTFL
0004 COMMON /1 VREGS/ CURPAG(4) ,REQPAG(4) ,LSTVPG(4) ,MSARFT,
1 HREQPG, NXTMSA ,HACTPG(2) ,READCT , USECNT , DIRPAG,
2 DIRCNT,OUTLOC,OUTDIR(256) ,RWBUF( 1)
0005 COMMON /1 VWASK/ MWRITE,NOTUSD, NEWCON, FI1 G¥SK , MASKSF , MASKPF
0006 COMMON /LVCRNT/ REGASP,CTRIPT,CTRIL 1,LEASTV ,NTFREE, FREE, DREGSP,
1 MSA, PAGLOC, CURENT
3 0007 COMMON /1 VBUFR/ PAGSZE,NWCHAN,OLCHAN,CMPAND, PAGHDR, BUFSZE, DIRSZE,
. } 1 INCORE , HDRSZF ,MSAD IR, SUFSZE, BI KSZE ,DIRBI K, PAGBD4
] 0008 COMMON /1 VHDV1 / THSMSA,REGAS, PAGENO, CONTNO, INSDEL,
= 1 USECT ,HDRFI G, READVI , O1 DNI'H, DNODEH , NROWH , DROWH
: 0009 COMMON /1VSWIT/ SETUP,SNGIBK,NXTRAN, INISTR, IN2STR,FDISTR,FDP2STR,
1 DLISTR,DL2STR, IN2TMP ,FD2TMP ,DL2TMP , DUMPFL.,

2 FINDFI ,DLETFI ,NSRTFL

0010 COMMON /IVPktgé BUFLOC,LENGTH, 1ERR, ERRNUM, BINARY, BCD', MODE, PAGES,
1 2

0011 COMMON /I VVSEQ/ ISEQSZ, ISOPOS,LASTSQ,SFQSPC/ 1)

0012 COMNON /LVVTRI/ NODSPC(1)

1 /1VVTR2/ LSTSPC(1)

2 /IVVTR3/ LNKSPC(1)

3 /1VVTR4/ FLGSPC/{1)
0013 EQUIVALENCE (LUN.CBAN)

THIS ROUTINE HAS TWO MODES OF OPERATION:
A) BCD DUMP - OUTPUTS SYSTEM VARIABLES AND INTERNAL STRUCTURE OF GIRS
PAGES AS A DEBUGGING AID
B) BINARY DUMP
COPIES ALL (MOPIFIED) IN~CORE CONTINUANTS TO THE NEW DISK FILE.
A CALL TO LVCIOS SAVES THE SYSTEM PARAMETERS.

PAGES = -1, DUMP IN-CORE PAGE-BI OCKS
@, DUMP ALL PAGES W/ ALL CONTS
N. DUMP PAGE N

IS THIS A BINARY OR BCDP DUMP ?
PAUSE ' IN LVDUMP()®
0014 IF(MODE .FQ. BINARY) GO TO 100

] Ce®e BCD
‘ C LOGICAL UNIT NUMBER SHOULD BE DEFINED IN A CALL TO ASSIGN
C WRITE HEADERS

[oNN -Ivivislolvivivivieivielely]

0016 WRITE(LUN, 10)

0017 1@ FORMAT(/,’ GIRS MEMORY DUMP (IN OCTAL)',//)
0018 ERRNUM = -1

0019 DUMPFI = .TRUE.

0020 CALL LVERR(DUMP)

0021 WRITE(LUN,21)

0022 2t FORMAT (///)

0023 WRITE(LUN,21)

C WRITE IN-CORE DIRECTORY
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WRITE(LUN, 3%)
3% FORMAT (° IN-CORE DIRECTORY',//)
WRITE(LUN.45)

45 FORMAT (1X, '/) COUNTERS KEY(PAGE) CONTINUANT “10C-1-

1 FIGSPC’,/
NBIAS = -HDRSZE
NUMBLK =

CALL LVURIT(NBIAS NUMBLX)

C
C TYPE OF DUMP 2
IF(PAGES .GE. @) GO TO SO
C WRITE OUT ONLY THOSE CONTINUANTS THAT ARE IN CORE
NBIAS = DIRSZE
NUMBIK = INCORE
CALL LVWRIT(NBIAS,NI'MBIK)
DUMPFI. = .FALSE.
RETURN

anon

OR ALL PAGES
NPAGE = PAGLS
HIPAGE = HACTPG(!
IF(HREQPG .GT. HIPAGE) HIPAGF = HREQPG
IF(PAGES.NF.®) GO TO 6@
55 PAGES = PAGES+!
6@ REQPAG( 1) PAGES

8

REQPAG(2) = -1
65  REQPAG(2) = REQPAG(2)+1
C ATTEMPT TO LOCATE OR BRING IN PAGE, CONT

CALL LVEXCH
C IS REQ(P,C) IN CORE ?
IF(PAGIOC .GT. 0) GO TO 68
C ANY MORE CONTINUANTS TQ THIS PAGE
IF (MSARET .1E. @) GO TO 7@
C WRITE OUT PAGE
68 NBJAS = CTRIPT
NUMBLX

|
CAL% LZHRIT(NBIAS +NUMBI K)

GO
C WRITE SINGLE PAGE ON1Y ?
70 IF{NPAGE .NE. @) GO TO 80
C IS THIS THE HIGHEST ACTIVE PAGE ?
IF(PAGES .IT. HIPAGE) GO TO 55
DUMPFL. = .FALSE.
RETURN

®®OBINARY WRITE

100  CTRIPT = DIRSZE
CTRI1 = CTRIPT + HDRSZE
DO 156 1 = 1, INCORE
C COPY TO DISK IF CONTINUANT HAS BFEN MOPIFIED IN CORE

anon 8

LNKSPC

TEST TO HRITE OUT EITHER A SINGLE PAGE AND ALL OF ITS CONTINUANTS

IF ( (FILGSPC(CTRLPT + HDRFIG) .AND. MWRITE) .EQ. ©) GO TO 145

F1GSPC(CTRLPT + HDRFIG) = ©
LENGTH = PAGHDR

BUFL.OC = CTRLPT + 1

MSA = NODSPC(CTRIPT + THSMSA)

CALL LVPAGW
145 CTRIPT = CTRIPT + PAGHDR
CTRI1 = CTRIPT + HDRSZF
150 CONTINVE
CALL LVCIOS
RETURN
END
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SUBROUT INE LVWRIT (NBIAS,NUMBIK)

IMPLICIT INTEGER(A-Z)

COMMON /I VCRNT/ REGASP,CTRIPT,CTRI 1,LEASTV ,NTFREE,FREE,DREGSP,

1 MSA,PAGI OC,CURENT

COYMON /1VBUFR/ PAGSZE ,NWCHAN,OLCBAN,CNPAND, PAGHDR, BUFSZE,DIRSZE,

1 INCORE , HDRSZE ,MSADIR, SUFSZF, Bl KSZE , DIRBI X, PAGHD4

CONMON /LVFLAG/ F1OMSK,FI IMSK, FI 2¥SK, F1 3¥SK, F1 4MSK, F1 SMSK, F1G67,

5 ;}QgﬁéFLAGQ,FLAGIO.FlAGll,FlAGl2,FIAGIB,FlAG]4,

COMMON /1VBDV1./ THSMSA,REGAS,PAGENO,CONTNO, INSDEL,

1 USECT , HDRFI.G. READVI., O1 DNDH , DNONEH , NROWH , DROWH

COMMON /lVPRtﬁg BUFI OC.LENGTH, 1ERR, ERRNUM, BINARY,BCD, MODE, PAGES,

1

COMMON /1 VMASK/ MWRITE,NOTUSD,NFWCON, FL.GMSK, MASKSF . MASKPF

COMMON /LVVTR1/ NODSPC( 1)

1 /LVVTR2/ LSTSPC(1)

2 /LVVTR3/ LNKSPC( 1)
c 3 /1LVVTR4/ FIGSPC( 1)
C THIS ROUTINE PERFORMS A BCD WRITE OF NUMBIK PAGE-BIOCKS BEGINNING AT
g GIRS BUFFER LOCATION NBIAS
C FLAG CONTINUANT AS USED

FIGSPC(CTRI PT+BDRFIG) = FILGSPC(CTRLPT+HDRF1G) .AND. .NOT. NOTUSD
D PAUSE ' IN LVWRIT®

DO 1600 M = 1,NUMBLK
ISTLOC = NBIAS+BDRSZE+!
LAST = ISTLOC+PAGSZE-1
IF¢NBIAS .GT. @ GO TO 10
LAST = DIRSZE

GO TO 3@
C EXTRACT HEADER VALUES
10 MSA = NOMSPC(NBIAS + THSMSA)

REGASP = NODSPC/NBIAS + REGAS)

PAGE = LSTSPC(NBIAS + PAGENQ)
CONT = LSTSPC(NBIAS + CONTNO)
INSDPLT = LNKSPC/NBIAS + INSDEL)
USEAGE = LNKSPC(NBIAS + USECT)

FLAGS = FLGSPC(NBIAS + HDRFIG)
RIVAL = FLGSPC(NBIAS + READVI)

WRITE(LUN. 1)
WRITE(LUN,2) PAGE,CONT
C WRITE HEADER
WRITE(LUN,3)
WRITE(LUN,4) MSA,REGASP, INSPLT, USEAGE,FLAGS,RIVAL
WRITE(LUN,S)
3e COUNT = O
DO 58 BUFCNT = ISTLOC, LAST
COUNT = COUNT + |

M1 = NODPSPC(BUFCNT)
M2 = LSTSPC(BUFCNT)
M3 = LNKSPC/BUFCNT)

M4 = FIGSPC/BUFCNT)
IF(NBIAS .GT. @) GO TO 45
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C IN-CORE ll),l‘RBCl'OlY
!P‘(H.GPCfBUFCNT)' ANP. FLINSK) .EQ. @) GO TO 40

0046
0041
0043
0044
0046 GO TO 4
0047 40 Ml = 0
0048 N2 =0
0049 47 WRITE(LUN,7) BUFCNT,COUNT , M1 ,CONTIN,N2,N3,%4,COUNT
0050 G0 TO SO
0051 45 HI!TB(LUN 6) BUFCNT,COUNT,M1,M2,M3,M4,COUNT
0852 S0 CONTINU
0053 NBIAS = NBIAS+PAGHDR
0054 100 CONT INVE
0ess | FORMAT(///, 10X, 'PAGB' 3)' *CONT INUANT*, /)
E 0056 2 FORMAT (8X, i6, 3%,16,/
0857 3 PORIAT(IX. uSh' IIEGASP (INSERT IONS-DELETIONS)  USAGE
1 FLAGS  READ COUNT'»
N 0058 4 FORMAT (1X, IS, 2%,15, IOX 1S5, 14)( 15,3%,03,3X,15,///)
0059 S FORMAT ( 1X, 'WRKSPC NODPSPC 'LSTSPC LNKSPC FPLGSPC
1 _OCTAL COUNTER',//)
0060 6 FORWAT (1X, 16,2X, 6,2¥,06,2¥, 06,2¥%,06,2¥,06,2¥,06) i
ee6! 7 FORMAT (1X, 162X, 16,2¥,06,6X, 13,5X,06,2¥,06,2¥, +06,2¥,06) i

0062 RETURN f
0063 END :

T 8 G o




D
C
C

10
C

C USFR WILL HAVE ACCESS TO WORD'S 29 THRU 256 OF THE FIRST BILOCK TO STORE

SUBROUTINE LVCLOS

IMPLIC

IT INTEGER(A-2)

LOGICAL® ! CURFNT

COMMON /IVREGS/ CURPAG(4) ,REQPAG‘4) ,LSTVPG(4) ,MSARET,
1 HREQPG,NXTMSA , HACTPG(2) ,READCT, USBCNT DIRPAG
DIRCNT,OUTLOC, 0VTDIR4256) RWBUF (1)
COMMON /1 VMASK/ IHRITE,NOTUSD,NEUCON.FLGUSK,NASKSF.IASKPF
COMMON /1LVRAND/ PRINE,SFED,NROW,DNODE, DROW,O1.DNOD, LISTSZ,
{ GRNTBL. (256)
COMMON /IVCRNT/ REGASP,CTRI PT,CTRL 1 ,LEASTV,NTFREE, FREE, DREGSP,
1 MSA ,PAGI OC, CURENT
COMMON /1VBUFR/ PAGSZE,NWCHAN,OLCHAN,CMPAND, PAGHDR, BUFSZE , DIRSZE,
1 INCORE, HDRSZE HSADIR SUFSZF BlkSZE DlRBlK PAGHD4
COMMON /1.VBDVI/ THSMSA,REGAS, PAGENO. CON+N0 INSPEL
1 USECT , HDRFI G, READVI , OLDNDH, DNODEH NROHB DROWH
COMMON /1 VVSEQ/ l?EOSZ 1S0PO: POS, LASTSO SEQSPC( 1)
COMMON /lVPRﬁgﬁ BUFL.OC.LENGTH, IERR, ERRNUM, BINARY BCD, MODE, PAGES,
1
COMMON /1LVUSER/ USFR(224)
PAUSE ’IN LVC10S’
SAVF SYSTEM VARIABLES ON FIRST BLOCK OF DISK
RWBUF« 1)= REGASP
RWBUF( 2)= NXTMSA
RWBUF( 3)= PAGSZF
RWBUF( 4)= PAGHDR
RWBUF( S): BUFSZE
RWBUF( 63)= DIRSZE
RWBUF( 7)= DREGSP
RWBUF( 8j= INCORE
RWBUF (¢ 9)= HDRSZE
RWBUF¢10) = HREQPG
RWBUF(11)= HACTPG'1)
RWBUF (12) = HACTPG(2)
RWBUF (13) = READCT
RWBUF(14)= BLKSZE
RWBUF/15) = SUFSZE
RWBUF(16)= DIRBLK
RWBUF(17)= PRIME
RWBUF(18)= SEED
RWBUF(19)= LISTSZ
RWBUF(20) = ISEQSZ
DOl =1,4
RWBUF (2@+1) = CURPAG(I)
RWBUF(24+1) = LSTVPG(I)

CONTINUVE

C VARIABLES IF A PERMANENT FILE IS TO BE CREATED.
DO IS T = 29,256

IS

J =1
RWBUF
LENGTH =

- 28

fl) = USFR(J)

MSA = 0




0042
0043

0045

0059

0062

ERRNUM = 3

ll‘!a;slls = [WRITW(LENGTH,RWBUF (1) , MSA ,NWCHAN)
| = @

IF(IERR.IT.@) CALL LVERR(DUMP)

C
g SAVE GRN VARIABLES

LENGTH = 256
MSA = 1
ERRNUM = 4

IERK = IVRITH(LENGTH,GRNTBL (1) ,XSA, NWCHAN)
IFC1ERR.IT.@ CALL LVERR(DUMP)

C
g SAVE INCORE DIRECTORY BEGINNING AT MSA = 2

MSA = 2

BUF1.0C = 1 .
LENGTH=DIRSZE

ERRNUM = §

CALL LVPAGH

C
C SAVE CURRENT OUTCORF DIRECTORY

CALL LVDRWR

C
C CILOSE CHANNEL

CALL CI OSEC(NNCHAN)
RETURN
END
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anon

10

1

SUBROUT INE LVPAGR (CHAN)

INPLIC

1T INTEGER(A-2)

LOGICAL®{ CVRENT

COMMON

2
) CONMON

COMMON

1
| COMNON

COMMON
COMMON

1

COMMON
/1VVTR2/ LSTSPC(1)
/1VVTR3/ LNKSPC{ 1)
/1VVTR4/ FLGSPC/ 1)

C
g TRIS ROUTINE READS DATA FROM DISK INTO RWBUF AND PLACES IT INTO WRKSPC

1
2

3

PAUSE
NEWLEN =
IERR =
ERRNUM
DUMP =

/1VREGS/ CURPAG(4) ,REQPAG(4) ,LSTVPG(4) ,MSARET,
HREQPG , NYTMSA , RACTPG (2) | READCT , USﬁUhT DIRPAG,
DIRCNT,OUTLOC. OVTDIR(256) , RWRUF ¢ 1)

/1VCRNT/ REGASP ,CTRI PT,CTRI 1, LEASTV, NTFREE,, FREE,, DREGSP,
MSA , PAGLOC , CURENT

/1VBUFR/ PAGSZE ,NWCDAN, O1 CHAN , CMPAND , PAGBDR , BUFSZE , DIRSZF
INCORE , HDRSZF , WSADIR , SUFSZE , BI KSZE , DIRBI X , PAGHD4

/1vrnA=§ BUF1.0C, LENGTIl, IERR, ERRNUM , BINARY , BCD, MODE , PAGES ,

/1 VMASK/ KWRITE,NOTUSD, NEWCON, F1.GMSK , MASKSF . MASKPF
/1VUDVL/ THSMSA,REGAS, PAGENO CONTNO INSDEL,

USECT , HDRFI G . READVI ,0l1 DNDH DNODNEH , NROWH , DROWP
/IVVTR1/ NODSPC(1)

*IN LVPAGRO)®
4*1 ENGTH
IREADW (NEWLEN,RWBUF( 1) ,MSa, CBAN)

e

IF(IERR.1T. Q)OEALL LVERR ({DUMP)

ISTLOC
DO 10

NODSPC(ISTLOC + 1)
LSTSPC(ISTLOC + 1)
LNKSPC/ISTLOC + I}
FLGSPC(ISTLOC + 1)

= BUFI

I = 1,LENGTH

RWBUF (1)
RWBUF/LENGTH + 1)
RWBLF (2¢]1 ENGTH + 1)
RWBUF (3¢ ENGTH + 1)

IFCISTLOC .LE. @) RETURN

F1 GSPC
RETURN
END

C
C IF NOT DIRFCTORY, FIAG CONTINUANT AS NOT USED

{ISTLOC+HDRF1G) = FIGSPC(ISTLOC+HDRFIG) .OR. NOTUSD




A

0010

0011
8012

0013
0015
0816
02017
0018
0019

0021
0022
0023
0024

0027

ean

SUBROUT INF LVPAGW

IMPLICIT INTEGER(A-7)

LOGICAL®1 CURFNT

COMMON 71 VREGS/ CURPAG!4) ,RFQPAG(4) LSTVPG:4) ,MSARFT,
1 HREQPL NY¥TNSA ,HACTPG 2) ,RFADCT . USECNT . DIRPAG.
2 DIRCNT ,OUTLOC,OUTDIR( 256) ,RWBU'F ¢ 1)

COMMON /1 VCRNT/ RFGASP ,CTRI PT CTRI 1, LEASTV  NTFRFE ,FRFE, DRFGSP,
! MSA , PAGI OC , CURENT

COMMON /1 VBU'FR/ PAGSZE ,NWCHAN Ol CHAN ,CMPAND, PAGHDR . BUFSZE ,D1RSZF,
1 INCORE , HDRSZF , MSAD IR, SUFSZE , Bl KSZE, DIRBI K , PAGHD4
COMMON -1 VPRAgl/‘ BUFI OC, LENGTH, 1ERR, ERRNUM , BINARY , BCI', MODE , PAGES.,
L

1
CONNON /1 VHDVI / THSMSA ,RFGAS, PAGFNO, CONTNO. INSPEL,

1 USFCT,HDRF1 . READV] , Ol DNDH, DNODEH , NROWH , DROWD
COMNON /1 VMASK/ MWRITE,NOTUSD, NFWCON, FI GMSK , MASKSF . MASKPF
CONMON /1 VVTR1/ NODSPC( 1)

1 /1 VVTR2/ LSTSPC‘ )

2 /1 VVTR3/ LNKSPC( 1}

3 /IVVTR4/ FIGSPC(1)

THIS ROUTINF TRANSFFRS THE CONTENTS OF WRKSPC TO RWBUF TO BEF WRITTEN
or'T TO DISK

PAUSE "IN LVPAGW'

NFWIEN = 4¢] ENGTH

ISTLOC = BI'FIOC - |

C
C IF NOT DIRECTORY. TURN FI AGS OFF

IFC(ISTLOC .1E. @ GO TO §

FIGSPC¢ ISTLOC+BDRFIG) = FIGSPC!ISTLOC+*HDRFIG) .AND. .NOT. FIGMSK
S DO 10 1 = 1,LENGTH

RWBUF (1) = NODSPC/ISTLOC + I)

RWBUF(LENGTH + 1) = LSTSPCC(ISTLOC + 1)

RVBUF (2] ENGTH ¢ I) = LNKSPC(ISTLOC + I

[~ lelplel

10 RWBUF (3®1 ENGTH + 1) = FIGSPC(ISTLOC + 1)
IERR = [WRITW¢NEWLEN, RWBUF¢ 1) ,MSA,NWCBAN)
ERRNUM = 9
DUNP = ©
IF(IERR.IT.@) CALL LVERR(DUNP)

RETURN
END




07

[2 14l
[* 2N
0013
2014

000 |
€@0u3

0005

0014

SUBROUT INF LVPRRE ((HAN)

IMPLICLT INTEGFRA ¢
COMMON /T VRFGS, CURPAG 4 RiQPAG S LNTVPG - 0 HSARET
1 HRFQPU NYTUSA HACTPG 2 READCT USFONT  DIRP AL
2 DIRCNY OVTLOC OVTDIR: 256 RWBUY 1
COMMON /1 VBUFR/ PAGSZE NWUAN OLCHAN CHPANE PAGHEK B FNZE | DIRSZE
| INCORE HDRSZY MSADIR SUFSZE  BUASZE DIKBRLK PAGHDS
COMMON /1 VPRAN/ BI'VIOC LENGTH, LERR ERRNUN BINARY B 1 dubt PaGES
1 LUN

C
C THIS ROUTINF RFADS A SFLECTED oi'TOORE UIRFUTORY
C

D PALSE "IN LVDRRD )
LENGTH = D256
MSA = MSADIR + DIRHIK » DIRPAG
ERRNI'M = 6
IFERR = IRFADW (LENCTH OUVTDIR: | MS4
DUNP = @
IFCTERR.IT . ) CALL LVFRR W ¥P>
RETURN
END

Blowh 5T b TDIR:

CHAN

aec

SUBROUT INF LVDRWR

INFLICIT INTEGER(A-7)

COMMON /1 VRFGS/ CURPAG(4) RFQPAG/4) [ LSTVPG 4)  NSARLT,

1 URFQPG . NYTMSA (HACTFPG 21 ,RFADUT . USECNT DIRPAG.

2 DIRCNT , OUTLOC, OI'TI')IH‘ZSG' RWBUF 1

(‘()H‘ON /1 VBUFR/ PA(M NW(CHAN . Ol CHAN, CIPAM' PAGUDR . BUFSZF  DIRSZ}
INCORF , HDRS?F MSADIR. ST FSZI- Bll'slt DIRBI X, PAGHD !

(‘OIION /1 VVRA?/ BIFINC, LENGTH, IERR . ERRNI'M, BINARY . BCD', RODE FAGEFS .

1 LUN

THIS ROUTINE WRITES THE OUTCORF DIRFCTORY BIOCK FROM OUTDIR«» TO DISK

PAUSE "IN LVDRWR®

LENGTH = 256

NSA = MSADIR « DIRBIK + DIkPAG - |

ERRNIM = 7

IERR = IWRITW(LENGTH,OVTDIR' 1) ,NSA, NWCHAN)
Pl'WP = @

IFCIERR.IT.® CALL LVFRR/DUNP)

RETURN

END

[—Ialele!l

141




20 4
22 1]
A1 ]
R Tt
3 2]

[ L

5 LI
(L1

1 1S
L L
3 1]
w4

L IR

L

SUBROUT ISE L VERR - DI BFP
IMPLICTT INTEGER & /-
Rt Al ®2 + OR}
Limofe AL®  SNGLRR SETUP NYTRAN, IN!'STRUIN2STR . FDISTR O FP2NTR DL INTHR
PEONTR DUNPEL CVYRENT IN2TMP FROTHP DIE2THP F INDF]
DUETED O NMSRTHL FTLL REORG . RPLACY
THEN VARG TFUNC JAR TPUS LTYE IVAL NVAL NSalb . ITENTR
INCIYD ISPXON IVALS tee CITYP i ion SRONT
LNASUE SNKNEE  INSTYF

DRNON  TVREGS TREAG 4 REQPAG- 4 ENTVPG 4y WNARET
HREUP, SNTHSNA HACTPG 20 READCT USFONY DIRPAG
DIRCNT OUTLix o TDIR 256 RWBUF 256

CUMON U VEASK WBRITE NOTIST NFWCON FTGMSK NASASE WASKPH

OMBON  TVEL AL FLONSK FL WSk FL WS FTINSK F1L ISk FLSHSK  FI oR7
FLAGH BL A JT Aty FLAGT . PE A 2 FLAGHY FLAG 4,
Fl A S

MO L vKND PRIME SEFED SROS DMNODPE DROW o Dnolr 1 ISTNY
HRNTBE - CS6

YIIMOR AV ORNT O REGASE ¢ TREPT CTRE D LEASTY NTERRE PRFE CDRFGSP .
WS4 PAGL W TRENT

STHEON  TVBEFR O PAGNZE  NBOCHAN O CHAN CNEAND PAGHDR BIFNZE  DIRSYE
INCOKE  HDRSZE  MSADIR SVESZE  BLANZE DIRBE A PAGHD

CBON T VHDYLE THSESA REGAS FAGENO CONT S INSDERL
USECT HDRYT G READVE  OL DN DSOREH  NROWH  DROWH

DMBON T VSWIT O SFTER ONNGEBR NYTRAN I8 NTROINISTR FIDONTR O FTI'2STR.
DECSTR w0 OSTR O IS2THE FURSTHP DL 2THE DUNPHE
FINDFL DLFTE] NSRTHI

OWRON L WAWSFQ  ISFUSZ CISORIYS LASTSO SEQNPe -

N L VPRANL BUFIOC LENGTH [FRR ERRNUM B NARY BT MODE  PAGES
[RR]

SORRON  TVADDR. 1ADD THIS [ STHED LOv LANT 1 ANTL
OEMON T YSTAR CTRIFV NTMVAR STACKR L

OMMON TV INS T REORG BT RPLACEH

OMmON L VRLN RUNTYY « ORE

IATA +ART .

THIN ROGUTINE [ VSED T FINFOINT LISK 1 ¢ FRRORS

[ TENY IS LvFRN 1N o}

[ FRRNV M T w0 car Tor

Teik PRRNI M ERK

FOR®AT  CaH *e®® [ISA 1 o PRROR NGO [3OSA FREV 2] EE X
PULL DUME FLACED v 5y P RRIIK FRR

PORMAT RS WY

FitRMAT (LR WY

FORWATL

FORMAT [EE B

PORMAT % v TF

WRITE 118 o

PORMAT tAPD THIS [NTHED Lo [ ANT LANTI

Wik ITE 1™ TADD TH!S (STHEDY Lom P AST 1 ANTI
WhITE 1IN
Wk ITE [N




8835

20037

0056
0057

il

16

FOR:ST(' TFUNC, TARG. IPOS. ITYP, IVAL NVAL NSKI1P, ITESTR. INCIUD,
LINDXON ' /.

I CIVALS D) JITYPLC])Y  SRCSUF . .NKSUF . SNKSUF | INSTYP )
WRITE(LUN. 2

! TFUNC, TARG. TPOS. ITYP, I¥AL NVAL NSKIP, ITESTR, INCI UD, INDXON.
1 IVALS« D JITYPLC D) |
2 SRCSUF .LNKSUF . SNKSUF . INSTYP

WRITE(LUN, 3

1 IFUNC, TARU., IPOS, ITYP, IVAL NVAL NSKIP, ITESTR, INCI1U'D, INDXON.
VOIVALS ) ITYPL (D),
2 SRCSUF . LNKSUF . SNKSUF, INSTYP

WRITE(LI'N, &

WRITE«LUN. I2)

FORMAT (° CURPAG+4) ' 30X, "REQPAT ' ./ LSTVPG(4) '
WRITE(LUN,6) CURPAG.RFQPAG.LST o

WRITE«LUN. &

SRITE(LUN, 122y

FORMAT (* MSARFT ,HREQPG, NXTMSA  RACTPG 1) ,HACTPG¢2) ,RFADCT .USECNT,
2DIRPAG.DIRCNT ,OI'TLOC "

WRITE(LIN., 2

1 MSARFT .HRFQPG . NXTMSA ,HACTPG, RFADCT ,U'SFCNT ,DIRPAG.
2 DIRCNT,OUTLOC

WRITE(LUN., &

WRITE(LUN. 13)

FORMAT (* PRIMF SFED,NROY .DNODE, DROW . O DNOI  LISTSZ ')
WRITE(LUN. 2) PRIME,SEED,NROW,DNONE, DROW.OI DNOD, LISTSZ
WRITE(LUN. 4)

WRITE(LUN. 14

FORMAT (' REGASP ,CTRIPT,CTR! |, LEASTV NTFRFE,FRFE,DRFGSP ,NSA.
1PAGILOC ")

WRITE(LUN. 2)

1 REGASP ,CTRIPT,CTRl 1 ,LEASTV NTFRFE, FREE, DRFGSP , NS» ,

1 PAGI OC

WRITE(LUN. 4)

WRITE(LUN. S}

FORMAT (' PAGSZE ,NWCBAN , 01 CHAN , CWPAND, PAGHDR , BUFSZF, DIRSZF,
1 INCORE ,HDRSZF .MSADIR'/* SUFSZF.BIKSZF,DIRBIK,PAGHD4 ')
WRITE(LUN, 2» .

1 PAGSZF .NWCHAN . Ol CBAN ,CMPAND, PAGHDR . BUFSZFE ,DIRSZF ,

1 INCORE ,HDRSZF ,MSADIR,SUFSZF, Bl KSZF ,DIRBI K. PAGHD-4
WRITE(LUN. 4)

WRITE(LUN, 16

FORVAT (* SETUP ,SNGI BK.N¥TRAN, INISTR, IN2STR.FPISTR,FDP2STR,.DLISTR,
IDL2STR,FINDFL '/ DLETF1 ,NSRTFI ")

WRITE(LUN. S)» SFTUP,SNGI BK,NXTRAN, INISTR, IN2STR,FDPISTR.FD2STR,
i DIL.ISTR.DL2STR, FINDFI ,DLETF1 ,NSRTF1

WRITE(LUN., 4

WRITE(LEYN., D)

FORMAT (* FULL ,RFORG, CURENT *)

WRITE(LUN, S) FULL,RFORG,CURENT

WRITE(LUN, 4

WRITE(LUN. 18)

FORMAT ¢ * BU'F1 N0C, LENGTH, 1FRR, ERRNUN ')

WRITE(LUN, 2) BUFIOC,LENGTH, 1ERR, ERRNUM

IF<DUMP .EQ. PART) GO TO 3@

WRITE(LUN. 4)

WRITE(LUN, 123)
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[FORMAT (* OUTLIR(256) ')

TS WRITE(LUN.6> OUTDIR
0076 WRITE(LVN. 4)

0077 WRITE(LUN. (24

QO78 124 FORMAT (* RWBUF(256) ')
0079 WRITE(LUN.6) RWBUF
0080 WRITE(LUN. )

008 | WRITE(LUN. 131}

0982 131 FORMAT (* GRNTBI ¢256) *)
0083 WRITE(LUN.6) GRNTBI
0084 WRITE(LUN., 4)

008S WRITE(LUN, 19}

0086 19 FORMAT ¢* STACK")

0087 WRITE(LUN, 2) STACK
0088 30 WRITE(LUN, )

0089 IF(DUMPFI .FQ%" .TRUVE.) RFTURN
0091 CALL CIOSFC/NWCHAN)
0092 STOP

0093 END

0001 SUBROUT INF LVRTRN

0002 IMPLICIT INTEGER(A-Z)

0003 LOGICAL®1 CURENT

0004 COMNON /1 VARGS/ IFUNC, IARG. IPOS,1TYP, IVAL,NVAL ,NSKIP, ITESTR.
1 INCIUD, INPXON. IVALS(19) , ITYP! (1@) ,SRCSUF.
2 LNKSUF, SNKSUF, INSTYP

0005 COMMON /1 VREGS/ CURPAG(4) ,RFQPAG(4) ,LSTVPG(4) ,MSARFT,

1 HREQPG,NXTMSA ,HACTPG(2) ,READCT , USECNT,DIRPAG.
2 DIRCNT,OUTLOC.OUTDIR(286) ,REBUF (1)
0006 COMHOV /1 VF1 AG/ FIOHSK F1 1MSK, FI 2¥SK. FI 34SK . FI 4MSK , F1 SMSK . F1 G67,
2 qm?MWﬂmmnmnnmmHmmnwm
FI1AG!
0007 COMMON /1 VCRNT/ RFGASP, CTRIPT CTRI 1,LEASTV . NTFREE ,FREE . DREGSP,
i MSA ,PAGL OC, CURENT
0008 COH!ON /1 VBDVI./ THSMSA ,REGAS.PAGENO,CONTNO. INSDEL,
USECT, HDRFlG READVI OIDNDH DNODEH , NROWH , DROWB
0009 COMHON /IVVTR1/ NODPSPC( 1)

/I VVTR2/ LSTSPC' 1)
2 /1VVTR3/ LNKSPC( 1)
3 /1VVTR4/ FIGSPC1)

C
C THE PURPOSE OF THIS ROUTINF 1S TO "UNDEFINE" A NODE.
D PAUSE "IN LVRTRN'®

FIGSPC‘CTRI 1 +« IVAL) = FIGSPC(CTRI1 + IVAL) .AND. .NOT.FI3MSK
1 RETURN
12 END
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0013

anon

FUNCTION LVRTSH(WORD,BITS)
IMPLICIT INTEGER(A-Z)

C
g THIS FUNCTION PERFORMS A RIGHT LOGICAL SBIFT

IF(BITS

.EQ. & GO TO 10

IF«BITS .GE. 16) GO TO 2@

LVRTSH
RETURN
10 LVRTSH
RETURN
2e LVRTSH
RETURN
END

ann

FUNCT ION
IMPLICIT

C
g THIS FUNCTION PERFORMS A LEFT LOGICAL SHIFT

IF(BITS .EQ. & GO TO 10
IF/BITS .GE. 16) GO TO 2@

LVI FSH
RETURN
10 LVIFSH
RETURN
20 LVI FSH
RETURN
END

WORD / 2 ** (BITS)
WORD
%)

LVI FSH (WORD,BITS)
INTEGER (A-2)

WORD ® 2 *°* (BITS)
WORD
0

4




|
|

RWBUF

COMMON
MWRITE
NOTUSD
NEWCON
F1 G¥SK

MASKSF
MASKPF

BILOCK /1VARGS/

000102

BLOCK /1 VREGS/

000000
000010
000020
OFFSET

00003
000032

001054

BLOCK /1 VMASK/

000000
000002
000004
000006
000010
000012

BLOCK /1VF1AG/

000000
000002
000004
000006
000010
000012
000014
000016
000020

BLOCK /1 VRAND/

INTEGER®2
INTEGER®2
INTEGER*2
INTEGER*2
INTEGER®2
INTEGER® 2
INTEGER*2
INTEGER®2
INTEGER®2
INTEGER*2
INTEGER*2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2

INTEGER®2
INTEGER®?2
INTEGER®2

LENGTH 0001064

VARIABIE
VARJABIE
VARIABIE
VARIABLE
VARIABLE
VARIABILE
VARIABIE
VARIABLE
VARIABIE
VARIABIE
ARRAY (10)
ARRAY (10)
VARIABIE
VARIABIE
VARIABIE
VARIABIE

LENGTH 001056

ARRAY (4)
ARRAY (4)
ARRAY (4

ATTRIBUTES

INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®*2
INTEGER®2
INTEGER®2
INTEGER®*2
INTEGER®*2
INTEGER®*2
INTEGER®2
INTEGER®2

INTEGER®2
INTEGER®*2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2

INTEGER®2
INTEGER*2
INTEGER®2
INTEGER®*2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®*2
INTEGER®2
INTEGER®2

INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2
INTEGER®2

VARIABLE
VARIABIE
VARIABLE
ARRAY (2)
VARIABLE
VARIABLE
VARIABIE
VARIABIE
VARIABIE
ARRAY (256)
ARRAY (D)

LENGTH 000014

VARIABILE
VARIABLE
VARIABIE
VARIABIE
VARIABILE
VARIABLE

LENGTH 000036

VARIABIE
VARIABLE
VARIABIE
VARIABLE
VARIABIE
VARIABIE
VARIABIE
VARIABIE
VARIABILE
VARIABIE
VARIABLE
VARIABLE
VARIABIE
VARIABIE
VARIABIE

LENGTH 0010616

VARIABLE
VARIABLE
VARIABLE
VARIABLE
VARIABILE
VARIABIE
VARIABIE
ARRAY (256)
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COMMON BIOCK /1VCRNT/  LENGTH 000023

REGASP 000000 INTEGFR®*2 VARIABLE
CTRIPT 000002 INTEGER®2 VARIABLE
CTRL.l1 000084 INTEGER®*2 VARIABLE
LEASTV 000006 INTEGER®2 VARIABLE
NTFREE 000010 INTEGER®2 VARIABLE

NANE OFFSET ATTRIBUTES

FREE 000012 INTEGER®*2 VARIABIE
DREGSP 000014 INTEGER®2 VARIABLE
NSA 000016 INTEGER®*2 VARIABLE
PAGIOC 00002¢ INTEGER®*2 VARIABIE
CURENT 600022 LOGICAL*{ VARIABLE

COWNMON BIOCK /1VBUFR/  LFNGTH 600034

k. ~1 PAGSZE 000000 INTEGER®*2 VARIABLE

| NWCHAN 000002 INTEGER®2 VARIABLE
OICHAN 000004 INTEGER®2 VARIABLE
CNPANDI 000006 INTEGER®2 VARIABLE
PAGHDR 000010 INTEGER*2 VARIABLE
BUFSZE 000012 INTEGFR®*2 VARIABLE ‘
DIRSZE 000014 INTEGER*2 VARIABLE 3
INCORE 000016 INTEGER®2 VARIABLE
HDRSZE 00002¢ INTEGER*2 VARIABLE )
MSADIR 000022 INTEGER®2 VARIABLE B
SUFSZE 000024 INTEGER®2 VARIABLE
BILKSZE 000026 INTEGER®*2 VARIABILE
DIRBLKX 00003¢ INTEGER®*2 VARIABLE
PAGBD4 000032 INTEGFR*2 VARIABLE

COMMON BLOCK /1VHDVL./  LENGTH 000030

. THSYSA 000000 INTEGER®*2 VARIABIE
: REGAS 000002 INTEGER®*2 VARIABLE
A PAGENO 000004 INTEGER®*2 VARIABLE
CONTNO 000006 INTEGER®*2 VARIABIE
INSPEL. 000010 INTEGER®*2 VARIABIE
USECT 000012 INTEGER®2 VARIABLE
HDRFIG 000014 INTEGER®*2 VARIABLE
READVI. 000016 INTEGER®2 VARIABIE
OLDNPH ©00002¢ INTEGER®2 VARIABLE
DNONEH 000022 INTEGER®2 VARIABLE
NROWE 000024 INTEGER®2 VARIABLE
P -] DROWE 000026 INTEGER®2 VARIABLE

COMMON BLOCK /IVSWIT/ LENGTH 00082¢

SETUP 000000 LOGICAL®! VARIABLE
SNGLBK 000001 LOGICAL®]1 VARIABLE
NXTRAN 000002 LOGICAL®] VARIABLE
INISTR 000003 LOGICAL®*! VARIABLE
IN2STR 000004 LOGICAL®1 VARIABLE
FDRISTR 000005 LOGICAL®1 VARIABLE
FI2STR 000006 LOGICAL®! VARIABLE
} DLISTR 000007 LOGICAL®] VARIABLE
DL2STR 000010 LOGICAL®! VARIABIE
{ IN2TMP ©0001] LOGICAL®) VARIABLE
{
i

FI2THMP 000012 LOGICAL®1 VARIABLE
DL2THP ©00813 LOGICAL®! VARIABLE
DUMPFL 000014 LOGICAL®!1 VARIABLE
FINDPFI 000015 LOGICAL®! VARIABLE
DLETFI. 000016 LOGICAL®] VARIABLE
NSRTF1I 000017 LOGICAL®} VARIABLE

COMMON BIOCK /1VVSEQ/ LENGTH 000010

ISEQSZ 000000 INTEGER®2 VARIABIE ‘
ISOPOS 000002 INTEGER®2 VARIABIE i
LASTSO 000084 INTEGER®2 VARIABLE ‘
SEQSPC 900006 INTEGER®2 ARRAY (1)
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CURLEV
NUMVAR
STACK

COMMON

FILSPC
DEFEXT

COMMON
REORG
FULL
RPLACE
COMMON

RUNTYP
CORE

COMMON
NOPSPC
COMMON
LSTSPC
COMMON
LNKSPC
COMMON
FIGSPC

LSTCON

BILOCK /1VPRAM/  LENGTH 000022

000000 INTEGER®2 VARIABIE
000002 INTEGER®*2 VARIABLE
000004 INTEGER®2 VARIABIE
INTEGER®2 VARIABIE
000010 INTEGER®2 VARIABILE
000012 INTEGER®*2 VARIABLE
000014 INTEGER®2 VARIABIE
000016 INTEGER®2 VARIABLE
00002@ INTEGER®2 VARIABIE
BIOCK /1VSTAK/  LENGTH 000006
000000 INTEGER®2 VARIABLE
000002 INTEGER®2 VARIABIE
000004 INTEGER®*2 ARRAY (1)
BLOCK /IVUTIL/  LENGTH 000126

000000 INTEGFR*2 ARRAY (39%)
000116 RFAL®*4 ARRAY (2)

BIOCK /1VINS)/  LENGTH 000003
000000 LOGICAL®t VARIABIE
000001 LOGICAL®! VARIABIE
000002 LOGICAL®! VARIABIE

BLOCKX /1VRUN/ LENGTH 0060006

000000 INTEGER*2 VARIABIE
000002 REAL®4 VARIABIE

BLOCK /IVVTR1/  LENGTH 000002
000000 INTEGER®*2 ARRAY (1)
BIOCK /1VVTR2/  LENGTH 000002
000000 INTEGER®*2 ARRAY (1)
BIOCK /IVVTR3/  LENGTH 000002
000000 INTEGER®2 ARRAY (1)
BILOCK /1VVTR4/  LENGTH 000092
900000 INTEGER®2 ARRAY (D)

BLOCK /1LVDPEL1/  LENGTH 006003

000000 INTEGER®2 VARIABLE
000002 LOGICAL®) VARIABLE

BLOCK /1VADDR/  iENGTH 000014

000000 INTEGER®*2 VARIABIE
000002 INTEGFR*2 VARIABIE
000004 INTEGER®*2 VARIABLE
000006 INTEGER®*2 VARIABLE
000010 INTEGFR®2 VARIABIE
000012 INTEGER*2 VARIABIE

BIOCK /LVFNIV/ LENGTH 000005

000000 INTEGER®2 VARIABLE
000002 INTEGER®2 VARIABLE
000004 LOGICAL®)1 VARIABLE
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